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An Ignorance We Take for Granted’ 


BERNARD BARBER t 


ASSOCIATE PROFESSOR OF SOCIOLOGY, BARNARD COLLEGE, AND ACTING DIRECTOR, 
COUNCIL FOR ATOMIC AGE STUDIES, COLUMBIA UNIVERSITY 


ie a recent informal talk before a Har- 
vard University audience, the British 
novelist, scientist, and civil servant C. P. 
Snow, who is entitled to be known as 
Sir Charles Snow, deplored the ignorance 
of science that even many educated peo- 
ple in our society profess with no shame. 
It is an ignorance so common that we 
are likely to take it for granted as inevi- 
table, though we have been stirred dur- 
ing the past year by Russian scientific 
successes to at least a little more educa- 
tional effort, a little less complacency 
about this defect in our knowledge of 
the natural world. To illustrate his point 
Sir Charles asked his audience how many 


* Note. The articles by Barber, Harlow, Ja- 
cobson, and Elsbree respectively, which appear 
in this issue of THe Recorp are based on talks 
which were given as part of the All-College 
Lecture series at Teachers College, Columbia, 
in July, 1958. 

+Published books by Dr. Barber include 
Science and the Social Order (published also 
in England and, in translation, in Japan and 
Spain) and Social Stratification. 


of them knew what the Second Law of 
Thermodynamics was. As you might 
know from asking yourselves the same 
question, he had an easy victory. For 
we expect—we even take it for granted 
—that educated people in our society 
will be ignorant of much of the funda- 
mental knowledge of natural science. 
But just yesterday, as I have said, we 
began to wonder whether we should take 
this ignorance for granted. Today we are 
in the midst of the confused discussion 
that often precedes effective action. And 
perhaps by tomorrow we shall have un- 
dertaken educational reforms that will 
eliminate as much as possible of this ig- 
norance of science. For we can no longer 
doubt that more science needs to be 
learned by children in schools, or that 
more science needs to be read about and 
seen by adults in books and magazines 
and on television. We should not, of 
course, propose to make a scientific spe- 
cialist of everyman through these re- 
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forms in school curricula and adult edu- 
cation. The society we value would 
perish without a great many other kinds 
of specialist—political, religious, legal, 
educational, artistic, and economic. These 
too we must train, and few men can be 
trained nowadays, so great is the accu- 
mulated knowledge in our world, to be 
two kinds of specialist. But we can try 
to give almost everyone some general 
and fundamental knowledge of natural 
science. We can try also to instill atti- 
tudes that are essential to the independent 
continuance of learning about science in 
adult life. In short, there is much that 
American education can do to end this 
ignorance of science we now take too 
much for granted. 

Sir Charles’ illustration is taken from 
the theoretical substance of natural 
science. It consists of an extremely gen- 
eral law about the functioning of the 
physical universe. This is the aspect of 
science, its theoretical substance, which 
we think of first, and often last as well, 
when we contemplate our general ig- 
norance of science. But, speaking for the 
sociology of science, I suggest that we 
take too much for granted an equally 
great ignorance of science as a social 
activity. We are so much bedazzled by 
the theoretical substance of science, or 
dazed by our ignorance thereof, that we 
neglect the fact that this substance is 
the product of a certain kind of human 
activity—in some respects different from 
other human activities, in other respects 
similar. Scientists themselves usually ig- 
nore this social face of science. Read their 
reports and see how, by what has been 
called the process of “retrospective falsi- 
fication,” they leave out all the social and 
psychological aspects of their creative 
processes, retaining only impersonal de- 
scriptions of method and substantive find- 
ing. Yet is it not as important to under- 


stand how science functions as what it 
creates? Our ignorance of the sociology 
of science is something we can no longer 
take so much for granted. If this igno- 
rance had been less profound we might 
not have been so surprised at the recent 
striking evidence of Russia’s scientific 
achievements. The strength of Russian 
science had been analyzed by sociolo- 
gists of science, none of them political 
partisans of Russia, a decade ago. Nor 
can we take this ignorance for granted 
if our own science is to continue to have 
great achievements, if it is to make con- 
tributions to fundamental theory and not 
degenerate into an applied technology. 
We can no longer neglect what sociolo- 
gists already know about the social con- 
ditions favorable to fundamental science, 
and of course we need to know more. 
In short, again, there is much that Amer- 
ican education ought to do to end this 
ignorance of the sociology of science 
we now take too much for granted. 


SERENDIPITY PATTERN 


Perhaps I can use C. P. Snow’s device 
of asking a question to illustrate this re- 
grettable ignorance of the social aspects 
of science. How many college-educated 
people can describe what sociologists call 


the “serendipity pattern” in science? 
“Serendipity” is a word coined by Hor- 
ace Walpole in 1758 to describe the ge- 
neric human process of happy accidental 
discovery, of coming “by chance or by 
sagacity,” as Webster's Unabridged puts 
it, upon good things one did not set out 
to seek. Serendipity occurs to all of us, 
not nearly so often as we wish, but still 
often enough that we are familiar with 
it. During the past seventy-five years or 
so, scientists have become aware that 
serendipity occurs to them too, though 
they all too seldom refer to it in the pub- 
lished reports of their discoveries. 
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The “serendipity pattern” in science, 
however, is different from serendipity 
elsewhere in human life. In most other 
social activities, the admixture of sagac- 
ity and chance that makes up every ser- 
endipitous event contains more chance 
than sagacity. Thus, when the book col- 
lector refers to a serendipitous discovery 
of some rare item, he is usually thinking 
of some happy find he made ‘by almost 
pure luck. In science it is the other w ay 
around. There is more sagacity than 
chance in the admixture w hich, still a lit- 
tle alchemically, produces serendipity in 
science. That is what Pasteur meant 
when he said, “In the field of observa- 
tion, chance favors only the prepared 
mind.” It was mostly their prepared 


minds, prepared to consider the bacteri- 
cidal effects of bacteria, and only a little 
bit of chance, that led Sir Alexander 
Fleming, Florey, and Chain to the dis- 
covery of penicillin and antibiotics in 
general. It was for this basic discovery 


that they were awarded Nobel Prizes. 

One of the implications of the seren- 
dipity pattern in science is that a great 
deal of foresight or planning is necessary, 
planning to have a sufficient quantity of 
prepared and sagacious minds, and plan- 
ning also, paradoxically, to create those 
attitudes and conditions in which the 
prepared mind will be able to see the 
chance occurrence that puts him on the 
right path to scientific discovery. Or, 
to say it another way, an understanding 
of the serendipity pattern reveals that 
in its social organization science must 
have a combination of control and free- 
dom, in its workers’ attitudes a com- 
bination of firmness and flexibility, which 
we still cannot define precisely but which 
we know is different from that excess of 
either the one or the other so often 
praised and recommended by men with 
some ideological axe to grind. 


Another implication of the serendipity 
pattern is that the creative process in 
science is similar in some essential re- 
spects to the creative process in all other 
fields that deal with symbol and form, 
whether philosophical, artistic, or liter- 
ary. This means that the work of a phi- 
losopher like Suzanne Langer on the 
types and processes of symbol formation 
is as valuable for those who wish to un- 
derstand science as for those who wish 
to appreciate painting. And it means that 
what John Livingston Lowes said, in 
his book The Road to Xanadu, about 
Coleridge’s creative processes can tell us 
a good deal about the social and psycho- 
logical antecedents of scientific discov- 
eries. Poets who learn about the seren- 
dipity pattern in science will recognize 
at least a touch of themselves in scien- 
tists and no longer pity or despise the 
poor fellows w hose fate they may have 
thought it was to produce ideas auto- 
matically, like a machine rather than like 
a man. Seeing something of a common 
fate in their common experience with 
the serendipity pattern, scientists and 
creative people in every field of knowl- 
edge and the arts may be the better able 
to build those bridges between them- 
selves which are so necessary for the in- 
tegration of our highly specialized so- 
ciety. 


PRIORITY DISPUTES IN SCIENCE 


Now let me ask another question, one 
by which you can prove your knowl- 
edge, or the likely lack of it, with regard 
to the system of incentives and rewards 
in science. How often do priority dis- 
putes occur in science? Never? Infre- 
quently? Very often? The answer to this 
question requires a historical and socio- 
logical knowledge of science which the 
educated person, unfortunately, too often 
lacks, and lacking, does not miss. The 
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answer, as Robert K. Merton recently 
showed in his presidential address to the 
American Sociological Society, is: very 
often. The history of science, as he illus- 
trated in detail, is filled with disputes over 
priority in discovery, major discoveries 
and minor, disputes that are fearfully acri- 
monious and those that are somewhat 
better-tempered. Perhaps you have heard 
of some of the few very well known 
priority disputes, such as that between 
Leibniz and Newton over the invention 
of the calculus, or such as that between 
Charles Darwin and Alfred Russell Wal- 
lace over the discovery of the theory of 
evolution through natural selection. In 
the latter case, good temper and modesty 
prevailed on both sides, but the question 
of priority was nonetheless terribly im- 
portant, as Darwin’s agonized questions 
and doubts in his letters to friends re- 
veal. Indeed, so often do priority dis- 
putes occur in the history of science, 
right down to the present day, and so 
likely are they to occur just because of 
the system of incentives and rewards in 
science, that Merton has adopted the out- 
rageous but useful hypothesis that every 
scientist has been involved in one or 
more problems of priority, public or 
private. 

Why this hypothesis? Does the soci- 
ologist who entertains it deny that the 
values of impersonalism and communal- 
ism prevail in science? Has he not ob- 
served the dispassionate objectivity of 
scientists in weighing evidence, in reach- 
ing conclusions? Has he not seen how 
scientists freely contribute their findings 
to the public stock of knowledge, how 
they complain when the public is de- 
fined for political purposes in national 
rather than universal terms? Is the sociol- 
ogist accusing scientists of being petty, 
jealous, and contentious men beyond the 
measure of other men? 


No, the sociologist recognizes the 
strength of the values of impersonalism 
and communalism in science. He does 
not look to the matter of personality 
differences, which may or may not exist, 
to explain the behavior of scientists. In- 
stead, or rather, in addition, he asks what 
the system of social incentives and re- 
wards in science is and what effect this 
system is likely to have on the actual 
behavior of scientists. The sociologist 
knows that monetary rewards are not 
primary in the scientist’s incentive sys- 
tem. Rather, the achievement of origi- 
nality, of priority in discovery, is the 
primary incentive for scientists. In fact 
it not only is but must be so, if science 
as an organized social activity dedicated 
to discovery is to continue. Hence the 
socially required and socially structured 
concern among scientists over priority. 
They do indeed give freely of their dis- 
coveries to the universal communal stock 
of knowledge. They possess no private 
intellectual property, nor do they want 
any. But they do want the credit and 
the fame that come from having made, 
and made first, the discovery that they 
gladly transmit to the public domain. No 
wonder the world of science is replete 
with prizes, medals, lectureships, en- 
dowed professorships, and other institu- 
tionalized devices for bestowing honor 
on scientists who make original discov- 
eries. No wonder the world of science. 
is suffused with the practice of eponymy, 
by which the name of the first man to 
make a discovery, no matter how small, 
becomes the name of that discovery, so 
that we speak of certain fundamental 
laws of nature as Newton’s laws. 

Given the purpose of science to make 
discoveries, and given the system of in- 
centives and rewards for originality that 
is essential to the accomplishment of this 
purpose, there is something wrong, not 
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right, with the scientist who is entirely 
unconcerned about priority. Merton’s 
sociological analysis of why priority dis- 
putes are likely to occur very often in 
science may be disturbing to some scien- 
tists—those who think that it is “di 

to talk about the seamy side of life, even 
though this side is only the obverse and 
less important counter to the sunny side. 
But those who are willing to look on 
both sides have heaved a sigh of relief 
over this analysis. They feel it frees them 
from an unnecessary guilt over normal 
concerns, a guilt which springs, as guilt 
so often does, from a moral absolutism 
which is not required for the successful 
functioning of science. 


SOCIAL RESPONSIBILITIES 
OF SCIENCE 


Now let me abandon Snow’s device of 
asking a question, and simply discuss a 
few other facets of science as a social 
activity about which educated people 


are likely to be poorly instructed. Con- 
sider the matter of what is often called 


“the social responsibilities” of science. 
This is a matter about which British 
scientists were vitally concerned during 
the 1930’s as a result of technological 
unemployment and which has agitated 
American scientists since the develop- 
ment of the atomic bomb. The issue is 
not yet resolved, however. Many scien- 
tists are still confused about what their 
social responsibilities are. 

Before giving his account of what these 
social responsibilities can be, the sociolo- 
gist would suggest that you note three 
essential facts about the relations be- 
tween science and society. The first is 
that the social impact of science on other 
parts of society is inevitable. The good 
and the ill consequences of the necessary 
interaction between science and other 
social elements cannot be simply wished 


away or ignored. They constitute a per- 
ennial “social problem,” that is, a matter 
of desirable social arrangements and pre- 
ferred social values, a problem which is 
not amenable to solution by the natural 
sciences as such. It is, in short, a problem 
for the social sciences. 

A second fact we must note is that we 
often cannot predict, especially over the 
long run, the particular social conse- 
quences which some scientific discovery 
will have. For example, atomic science de- 
pends upon Réntgen’s discovery around 
1900 of X rays, yet no one could then 
predict this particular consequence of 
his discovery. Nor, to take what we all 
consider a “good” consequence of his dis- 
covery, could anyone then predict the 
use of X rays in cancer therapy. If you 
doubt that the social consequences of 
science cannot be predicted over any 
long run, you have only to read the dis- 
cussions in even the most informed quar- 
ters of what is likely to result from our 
discovery of atomic energy or our so- 
called conquest of space travel. We sim- 
ply do not know with any useful degree 
of specificity what is going to happen. 

We do not know partly because of the 
third essential fact we must note about 
the relations between science and society. 
This is that the rest of society, because 
of science and for reasons other than the 
effects of science upon it as well, is also 
highly dynamic. As the rest of society 
changes from one form to another, it 
uses science in different ways, helping 
to produce now good social results, now 
bad ones. Because of the dynamic char- 
acter of the rest of society, also, then, 
we have great difficulty in predicting the 
long-run consequences of scientific dis- 
coveries. 

If we consider these three facts, it will 
be clear to us why neither scientists 
taken as a whole group nor any individ- 
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ual scientist alone can be considered re- 
sponsible, in any sensibly direct fashion, 
for the social consequences of their ac- 
tivities. The enormous specialization and 
interdependence of the several parts of 
our society involve every one of us in 
responsibility for these social conse- 
quences. We are all, for example, more or 
less directly involved in the responsibility 
for war. The connection of nuclear scien- 
tists with war-making only seems more 
direct and obvious nowadays than that 
of some other groups in society. The 
phrase we often use, “the social conse- 
quences of science,” is misleading, since 
it refers to social and political problems 
which can be managed only by the social 
and political process, to the extent that 
they can be managed at all. Even if they 
wished to do so, scientists could not 
be allowed, under the false assump- 
tion of exclusive responsibility, to pre- 
empt the political and social function 
in society. For as scientists they are 


no more competent in this function 


than other men—although sometimes 
no less. Certainly they are not experts 
in it by training, and very seldom by 
experience. Clemenceau once remarked 
that war was much too important to be 
left to the military. In the same sense, 
science and its so-called consequences are 
much too important to be left to the 
scientists. In both cases the instruments 
are too vital to our social purposes to be 
left wholly to those who are merely ex- 
pert in using those instruments. They 
must be the responsibility of all who are 
concerned for our social purposes and 
the social processes by which we achieve 
them 

On this view, if we may look at the 
case of war a little further, some of us 
overemphasize the importance of science 
in the conduct and prevention of war. 
Although science has helped to change 


the techniques of war continually dur- 
ing the history of man as much as it has 
changed all our other social techniques, 
war is a social reality all apart from the 
particular kinds of science it uses. War 
was evil long before the invention of 
poison gas, as Haldane pointed out just 
after World War I, when men were still 
debating the morality of the new tech- 
niques which science had produced for 
that war. Similarly, war was evil long 
before the atom and hydrogen bombs 
were devised, and it would still be evil 
if nuclear weapons were outlawed. The 
achievement of the millennium is not a 
simple matter of manipulating military 
technique. 

Perhaps it is now clear, on the same 
view, that no one ought to ask, What 
is the social responsibility of science? 
That question can be rephrased: What 
contribution can scientists make to the 
social and political process of our society? 

In a democratic society like the United 
States, of course, each individual scien- 
tist must choose for himself just what 
kind of responsibility he will assume as a 
result of his membership in the scien- 
tific group. It is of the very basic char- 
acter of our society that social respon- 
sibility is largely a matter of moral 
obligation voluntarily assumed. This 
holds for all of us, scientists and others 
alike. Our democratic values permit a 
great deal of exhortation to responsibil- 
ty, but only a little compulsion. Now 
some individual scientists, like some 
other members of the society, do not feel 
morally obligated to participate actively 
in the political process. In such a choice 
they are subject, to be sure, to the moral 
judgment of their fellow citizens. This 
does not mean, however, that demo- 
cratic moral judgment should, or will, 
always condemn the socially inactive 
scientist. For, over quite a wide range of 
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behavior, we do acknowledge that some 
of our fellows may be called by other 
compelling interests, by other values, 
than direct political or ‘social participa- 
tion. We do grant a great deal, that is, to 
the man who cares overwhelmingly for 
his work, particularly when we ‘admire 
what he is doing. It would certainly be 
unfair not to grant this privilege to some, 
at least, of our scientists, since we grant 
it to other kinds of experts and special- 
ists. We admit that the scientist has no 
peculiar or exclusive social responsibility. 

Furthermore, even when he does wish 
to participate actively in social affairs 
other than his scientific ones, the scien- 
tist may justifiably claim the democratic 
privilege of choosing those activities 
most congenial to him and in which he 
thinks he can be most effective. Only 
a few scientists, for example, as a result 
of the restrictions imposed by their oc- 
cupational specialization, can make a 
large contribution to direct political and 
social action. Yet some have done just 
this, at least for a little while in times 
of social crisis. During World War II, 
scientist-statesmen like James B. Conant 
and Vannevar Bush took on a great deal 
of responsibility in the Government’s 
use of science. In such direct political 
participation, the scientist deals with so- 
cial problems directly and helps to form 
social decisions, bringing to the process 
his expert view of science as a body of 
substantive theory and his wise familiar- 
ity with it as a certain kind of social ac- 
tivity. Such direct political responsibility 
by scientists, however few can assume 
it, is of the first importance to society. 

Most scientists willing to undertake 
active social and political participation 
are limited to something much less than 
the part played by men like Conant and 
Bush. One of the more limited kinds of 
contributions scientists can make to the 


social and political process is exemplified 
in the activities of the scientist—editors 
of the Bulletin of the Atomic Scientists. 
Scientists can study their subject with 
a view to understanding some of its so- 
cial implications and to keeping the gen- 
eral public informed on such matters. 
Because of the great authority with 
which he is invested, the scientist is 
more readily heard by the public. He 
can, therefore, communicate the social 
meaning of new discoveries more easily 
than most other people. The physicist 
Louis Ridenour has described very well 
this particular kind of social responsibil- 
ity. Speaking to his fellow scientists, he 
says, “It is necessary today to educate 
the non-scientific public to the Pro- 
methean nature of atomic energy and the 
true character of science. This education 
must be done so that all the people can 
participate in the decisions they will have 
to make concerning the organization of 
society in such a form that wars become 
less likely.” In all such pronouncements 
scientists should, of course, be careful 
not to overreach the bounds of their 
competence and knowledge. Since scien- 
tists are often as poorly informed about 
the social and political process as the 
rest of us, they must acquire a better 
understanding ‘of the limits of their 
knowledge in that area. 

Among these few alternatives, then, of 
no direct social or political action at all 
or more or less limited action in social 
affairs, each scientist must choose his 
course for himself, considering his own 
competence, need, and temperament. The 
Nobel Prize Laureate in physics, Percy 
W. Bridgman, in speaking of the respon- 
sibility of his colleagues, was asserting 
a democratic right of all citizens when 
he said that society shoud not “insist on 
its right to the indiscriminate concern of 
all scientists with this problem.” 
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In their adoption of one or another 
role with regard to social responsibility, 
scientists should avoid two different ex- 
tremist positions because of the dangers 
they might raise for science. One is the 
position taken just after the end of the 
war by the mathematician, Professor 
Norbert Wiener of ML. T., who publicly 
announced his intention not to publish 
any future work “which may,” as he put 
it, “do damage in the hands of irrespon- 
sible militarists.” This assumed a kind of 
exclusive responsibility by scientists for 
what society made of their work. The 
danger in this position is that their fellow 
citizens might take scientists at their 
word, become convinced of the evils of 
science, and then hamper science in the 
conviction that thereby they were only 
protecting themselves. Scientists who un- 
derstand the limited nature of their re- 
sponsibility will avoid the possibility of 
this boomerang effect. Another extremist 
position which can provoke unhappy ef- 
fects for science is the “ivory tower” po- 
sition, which holds that scientists are in- 
terested only in “pure science” and care 
not at all for the social results of their 
work. The danger in this attitude is that 
society might come to think of scientists 
as a group of irresponsibles, unwitting 
and therefore witless creators of 1984 or 
some other black utopia, against whom it 
also needs to protect itself. Fortunately, 
nowadays neither one of these extreme 
positions is taken by many scientists. 


THE MORAL FOR EDUCATION 


The obvious lesson to be drawn from 
this discussion is that education too is 
only one part of the political and social 
process and therefore neither has, nor 
should accept, exclusive responsibility for 
any difficulties with regard to the supply 
of scientists or other kinds of specialists 
in which the United States may find it- 


self. The attitudes of our citizens toward 
science, the restrictions our class system 
put upon educational opportunity for 
some of our talented youth, the narrow 
economic self-interest that rules in many 
of our local school districts, the unwill- 
ingness of some religious groups to give 
adequate support to public education, and 
the failure of our federal government to 
take a variety of useful measures—these 
are some of the social factors, in addition 
to the shortcomings of education as such 
of course, which should rightfully bear 
the responsibility that is sometimes loaded 
directly and exclusively on education. 
The scapegoating of education will not 
produce that whole set of alterations in 
our society which is necessary for better 
scientific education. 

But it has not been my purpose to dis- 
cuss in general the social responsibilities 
of education. My theme has been the ig- 
norance of the sociology of science that 
educated people in our society take for 
granted, along with their ignorance of 
the substantive theory of science. I hope 
I have illustrated my theme sufficiently 
with the brief discussions of serendipity, 
priority disputes, and social responsibili- 
ties of science. There are many more im- 
portant things to learn about science as a 
social activity. 

Earlier I suggested that I had a purpose 
as well as a theme. My purpose is to urge 
you, as specialists in the field of educa- 
tion, to take up both the obligation to 
learn about the sociology of science 
yourselves and the obligation to teach it 
to your students as an essential compo- 
nent of their knowledge of the world in 
which we live. The facilities for your 
learning are already available, in books 
and articles and in special courses. For 
example, in at least one of the courses in 
the Department of Natural Sciences in 
Teachers College, Columbia, elements of 
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the sociology of science are being taught. 
And more intensive work is available in 
courses and seminars in the Graduate 
Faculties of Columbia University. More- 
over I feel sure that you will find it pos- 
sible to teach some sociology of science 
not only to college students but to high 
school and even elementary school chil- 
dren as well. There is already in New 
York City one school which has devoted 
a whole semester of fifth-grade science to 
instruction and projects on the seren- 
dipity pattern. 

After all, reflection on what has been 
said here will convince you that the es- 
sential facts are not so many, nor the 
ideas so difficult that their basic meaning 
cannot be taught to twelve-year-olds. 

Also keep in mind something that all 
teachers, even those in graduate schools, 
tend to forget; namely, that what the 
scholars and teachers of one generation 
do not know at all or find it hard to un- 
derstand may become obvious to their 
students in the next generation. Students 
do not have to unlearn all that their 
teachers have to unlearn before they ac- 
cept new knowledge and new views of 
the world. It is easier to learn that the 
physical universe is expanding if you 
have not previously learned that it was 
stable. And it is easier to learn what the 


significance of serendipity is in the cre- 

ative process of science if you have not 
previously supposed that scientific the- 
ory was produced automatically by the 
mechanical application of scientific 
method. 

In a society like ours, we have need for 
a great variety of highly specialized and 
competent people. There is always the 
danger that we may exaggerate the im- 
portance of one kind of specialist. There 
is the danger at present that we may ex- 
aggerate the importance of specialists in 
the theoretical substance of science. We 
need, as well as the natural scientists, spe- 
cialists in social science, and among them 
specialists in the sociology of science. We 
need, still further, citizens and leaders and 
educators with an excellent and broad 
knowledge of American society and of 
the place of science in our society. 

For these good reasons, then, with re- 
spect to both the substantive theory and 
the sociology of science, education faces 
a new frontier, as it faced one fifty years 
ago, and still another a century ago. 
Yours is an exciting, rewarding, but dif- 
ficult prospect, as is true of all frontiers. 
As a social scientist, as one who is on an- 
other frontier of American society, I in- 
vite you to enjoy the rewards of life on 
your own important frontier. 
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HE current discussion of science and 
4 = training of scientists in the popu- 
lar press has become remarkably con- 
fused. This discussion .includes careless 
overgeneralization of “high school”, fail- 
ure to determine what is meant by “scien- 
tist”; the notion that sciénce and mathe- 
matics are “harder” than other subjects; 
the idea that science teachers and mathe- 
matics teachers are less well trained than 
other teachers; the idea that there is an 
acute “shortage” of scientists and engi- 
neers. Anxieties about our national se- 
curity are powerful—even blinding— 
and are so intimately tied up with our 
popular notions about science and scien- 
tists that we might well be forgiven de- 
spair as we seek to unravel the various 
arguments. 

Not far behind the current discussion 
in the popular press another almost as vig- 
orous is taking place in academic groups: 
that of what to do about science for gen- 
eral education. This discussion has con- 
tinued in academic communities, almost 
unabated, since the late 1920’s. The argu- 
ment assumes peculiar significance in 
light of today’s concerns for science and 
the clear indication of unusual loads on 


* Dr. Harlow is Executive Vice-President of 
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higher institutions during the years just 
ahead. In its best forms, the general edu- 
cation argument is a sophisticated one, 
and raises many questions w hich are be- 
ing ignored or overshadowed by today’s 
popular discussion. I have often thought 
that both these discussions should be in- 
volved in any general discussion of edu- 
cation for science and scientists, and I 
propose here to try to draw from both. 

I would be less than honest, and cer- 
tainly far from candid, if I did not invest 
a few paragraphs in description of the 
metaphysical position from which I am 
approaching the topic set me for this 
presentation. I shall try to avoid labels, 
but probably I shall be readily typed by 
those who have had at least casual ac- 
quaintance with philosophical writing 
and the history of science. I hasten to 
add that this description is not idle talk, 
it bears heavily on the topic under dis- 
cussion. 

First, I should like to state unequivo- 
cally that I am one of the “don’t-fence- 
me-in” boys. To me, science is not a 
process of discovery of the immutable 
laws of the universe; it is not the careful, 
patient peeling of the onion to find the 
bud within; it is not the infinitesimal, 
limited human mind seeking to establish 
rapport with an infinite universe from 
which that mind is separated by a perme- 
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able membrane consisting of the human 
senses. Quite the contrary. Science is the 
product of an extraordinary creative act 
—the action of relatively unfettered in- 
telligence, constructing logically consist- 
ent, aesthetically satisfyi ing intellectual 
structures which by suitable manipula- 
tion can be made to encompass present 
knowledge and to direct us to new 
knowledge. 

If I appear to be a purveyor of aca- 
demic gobbledygook, I beg your indul- 
gence. If science is discovery and the 

careful recording of discoveries, it needs 

a certain sort of mind. If science is re- 
garded as the continuing re-integration 
of timeless human endeavors to create a 
viable picture of the universe, the kind of 
mind needed for science is very different 
from the first. If one views science as a 
process of creation, school programs for 
science and the training of scientists will 
be vastly different from those which 
proceed from a view of science as a 
process of mere discovery. 

A feature article in a recent issue of 
The Saturday Review emphasized this 
point. Its author went to considerable 
length to point out that people who 
regard the universe as a closed system 
whose properties must be discovered by 
human intelligence, necessarily live dif- 
ferently from those who regard it as an 
open sy stem, in which human intelligence 
is faced with the process of continuous 
creation—of continuous creation and test 
through experimental process. I shall not 
quibble: I belong to the latter school. For 
me, the business of science is that of cre- 
ation rather than discovery; of aesthetic 
return as well as practical control of 
events; of excitement and freedom rather 
than dullness and rigid discipline. 

Perhaps I can make my position clearer 
with a few statements which more or less 


sum up my views concerning the nature 
of science. 

First, a scientific fact is a human ob- 
servation on which trained as well as 
relatively untrained normal observers 
agree. Many observations are vague, and 
predictions from such observations are 
therefore vague. Scientific facts are pub- 
lic, and are replicable. Formal admission 
to the domain of scientific fact is ex- 
tremely difficult for events which happen 
only once. 

Second, all scientific facts are open to 
restatement on the basis of further obser- 
vation. There is no scientific fact which 
has been settled for all time. 

Third, the principal tools for organ- 
izing scientific facts are formal logic and 
mathematics. 

Fourth, scientific laws and scientific 
theories are creative human attempts to 
organize and to predict scientific facts 
through logic and mathematics. Occam’s 
razor is the criterion for selection among 
laws and theories: the simplest explana- 
tion is the best explanation. Scientific 
laws and theories also are subject to re- 
statement on the basis of further obser- 
vation. 

Fifth, all scientific prediction involving 
measurement can be carried out only to 
accuracies within the errors of those 
measurements. 

At best these statements will bracket 
me with the positivists, at worst they will 
brand me as an exponent of the simplest 
sort of solipsism. Needless to say, I hope 
that most will do me the kindness of 
placing me in the first of these categories. 
To thoroughgoing idealists, however, this 
distinction undoubtedly will appear to 
be of small moment. In any case, it should 
be clear that I am working from a view 
of science in which the “discovery” ac- 
tivity is low and the “creative” activity 


is high. 
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No matter how hard I try, I cannot 
escape in the history of science the record 
of a richly human effort to produce an 
effective system for prediction of new 
human experience. When I read of Tycho 
Brahe’s patient efforts to collect public 
and replicable astronomical data; of the 
brilliant insights of Johannes Kepler 
which synthesized those multitudinous 
observations into the famous Kepler’s 
Laws; of Sir Isaac Newton’s prescient 
hypothesis of a universal gravitational 
force—a hypothesis which made possible 
mathematical derivation of Kepler’s Laws 
—I get a sense of intellectual develop- 
ment, of human creativity in ideas, of an 
on-going construction job, if you wish, 
in which we all can share, if only as side- 
walk superintendents. 

Of course it is very easy to report the 
Brahe- -Kepler-New ton succession as a 
succession of discoveries. To do so, how- 
ever, is to ignore the remarkable effec- 
tiveness of the earlier Ptolemaic synthesis 
of astronomical observation, and to fail 
to recognize the extraordinary signifi- 
cance of our dependence upon simplicity 
as a criterion for selection among scien- 
tific theories. Today’s satellite launchings 
and tomorrow’s trips to the planets will 
perhaps give us the ultimate test of this 
criterion. 

As I observed earlier, this philosophi- 
cal discussion is of the utmost impor- 
tance to the topic at hand. It makes 
literally a world of educational difference 
whether one’s view of science is that of 
discovery or that of creation. For dis- 
covery, an educator should seek a dis- 
ciplined mind—one which follows the 
rules and the maps, a mind which moves 
ponderously from the known into the un- 
known, with each step carefully planned, 
carefully directed, and carefully re- 
corded. For the creative act, the educator 
must search for the winged mind: the 


mind which is challenged by daring, the 
mind whose thrusts of imagination are 
disciplined and guided by an awareness 
of the past and of the paths we have trod, 
to be sure; but a mind which can break 
with history. 

How do we come by an atomic re- 
actor? Is it by the painstaking accretion 
of facts gathered behind Becquerel, the 
Curies and their followers, through gen- 
erations and generations of graduate stu- 
dents and dust-covered dissertations? Of 
course it is, in part. But it is also through 
the extraordinary leaps of the intelligence 
of an Finstein and a Fermi; through the 
courageous break with classical tradition 
of a Planck and a Bohr. Which of these 
is the more important, the pedantic, run- 
of-the-mill, routine of the fact gatherer, 
or the brilliant, high-arching intelligence 
of the great theorist or experimenter? 
The history of science is not clear on 
this point; it records merely that Brahe 
came before Kepler; Kepler before New- 
ton; Balmer before Bohr. It is often as- 
serted that genius is always about us— 
that it is the state of human knowledge 
which makes genius operable and pro- 
duces the Leibnizes, the Newtons,’ the 
Kants, and the Einsteins. Perhaps this is 
so; but in any case, the current domestic 
and international situation seems to sug- 
gest that at this point in education we 
should, as we say in football, “play for 
the breaks.” The game, of course, is the 
continuing human effort to understand 
and control our experience; the “breaks” 
are the occurrences of the gifted and vig- 
orous intelligences through which we ad- 
vance our understanding and control. 
Our education should be one which in- 
creases the likelihood of developing the 
Bohr, the Planck, the Einstein, or the 
Fermi. 

Is it possible to design an educational 
program in science which plays for the 





SCIENCE AND AMERICAN EDUCATION 309 


breaks in this game of transcendent na- 
tional importance and cosmic dimen- 
sions? I think so, and I would like to lay 
before you three design principles w hich 
might guide development of an educa- 
tional program which could be expected 
to increase the frequency with which we 
can identify and illuminate the creative 
mind in science. In the remarks which 
follow immediately, I propose not to bind 
myself with ‘ ‘practical” discussion, but 
rather to describe situations which would 
perhaps obtain if we were not hampered 
by present considerations in school or- 
ganization, curriculum structure, and the 
like. At this stage of my presentation, I 
should like to follow old Omar’s dream— 
to shatter this sorry scheme of things to 
bits, and rebuild it nearer to the heart’s 
desire. In a later section, I shall try to 
relate this rebuilt scheme to things as I 
think they are in modern American edu- 
cation. 

A conviction that science is basically 
creativity would produce an educational 
program in science which rewards crea- 
tivity. The essential activity in such a 
science education program would be in- 
dividual observation by the student, inte- 
grated with efforts on the part of each 
student to create his own world picture 
from observations which he had made 
for himself. The role of the teacher 
would be that of constructor of situations 
in which observation and organization 
could take place, rather than that of the 
expositor of knowledge, or the director 
of reams of reading and hundreds of 
“learning exercises.” The educational em- 
phasis would be on the act of creativity 
in the mind of the student. 

To play for the breaks, such a science 
program would involve all school-age 
youth, but it would provide for them a 
broken field in which to run. The break 
for which we play is the occurrence of 


the unusual mind, and we shall not have 
the breaks unless student involvement is 
as rich as possible and as unconfining as 
is practical. Therefore, such science pro- 
grams would accommodate widely vary- 
ing rates of learning together with a wide 
range of fields and depths of interest 
among the learners. Group work would 
be designed for the special kinds of 
growth, such as social and emotional ma- 
turation, which are encouraged by such 
work; there would be very little of the 
assignment of a single group of intellec- 
tual chores to a large number of learners. 
Equipment provision would be rather 
rich and plentiful; materials and tools for 
the construction of experimental equip- 
ment would be readily available. The sci- 
ence periods at pre-college levels would 
not be the few minutes per week assigned 
in the elementary grades or the fifty-min- 
ute periods of the j junior high school and 
high school; rather, they w ould be pe- 
riods of two or three hours in length, and 
might be separated by a day or two in 
the weekly schedule of a school. 

In such a program, rewards w ould be 
keyed to creativity instead of to con- 
formity. The teacher’s personal approba- 
tions, the letter grades, the performances 
on the school rostrum, the newspaper re- 
ports—all these would go to the young- 
ster with the creative mind, rather than 
the one who most nearly does what the 
teacher tells him. Ingenuity would be 
rated above error: the youngster who 
worked out Lamarckian evolution for 
himself would be recognized beyond the 
youngster who learned Darwinian evolu- 
tion from a book. 

From this thumbnail sketch, you 
doubtless have already derived my three 
principles: that a science education pro- 
gram should be science, not about sci- 
ence; that the program should include all 
learners, but should be administered in 
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such a way that each youngster pro- 
gresses at his own rate; and that the sys- 
tem of rewards and penalties should be 
derived from the nature of science instead 
of from the usual schoolroom virtues. 

The central curriculum of the ideal 
science education sequence would, in my 
view, be principally a curriculum of 
methods in science. Scientific facts and 
laws are not immutable, they are subject 
to redefinition and reinterpretation on 
the basis of continuing inquiry. The 
techniques by which facts, laws, and the- 
ories are refined, tested, restated, and re- 
verified are clearly more persistent and 
therefore more significant than the facts 
themselves. Lest I be suddenly attacked 
through the argument of the ‘1920's and 
1930's that this is a proposal for all 
method and no content, I should like to 
add that scientific methods cannot prop- 
erly be learned in a fact vacuum: any at- 
tempt to develop young people along the 
lines set out earlier will require acquaint- 
ance with scientifically validated fact—a 
great deal of scientifically validated fact. 
While science facts might be relatively 
undifferentiated by field at lower educa- 
tional levels, selection by field would still 
be made at any desirable level of refine- 
ment, in high school, college, and grad- 
uate years. 

Nevertheless, an effective modern sci- 
ence curriculum must be built princi- 
pally through development and expli- 
cation of the methods—the techniques 
—through which the modern scientific 
edifice has been built, for these are the 
persistent elements in what we now know 
of science. The atom of 1890 is not the 
atom of 1958; the chemical element of 
1870 is not the chemical element of to- 
day. The cancer of 1930 is not the cancer 
of 1958, and the human physiology of 
1920 is not the human physiology of 
today. 


A brilliant paper by Professor Schwab 
of the University of Chicago relates di- 
rectly to the problem at hand. In this 
paper, Professor Schwab identifies four 
kinds of scientific method: (1) taxonomic 
science, which seeks to establish a classi- 
ficatory scheme as its form of scientific 
knowledge; (2) measurement science, 
which has as its aim the measurement and 
consequent co-relating of changes in two 
or more varying and objective quanti- 
ties; (3) causal science, which is found 
wherever some system of mutually inter- 
acting and mutually determined parts 
acts as a concerted whole; and (4) rela- 
tional or analogical science, which invents 
mechanisms not directly accessible to ob- 
servation in such a way that it can be said 
that certain things behave as if these 
mechanisms exist. It must suffice here to 
emphasize the fact that careful examina- 
tion of historical investigations makes 
possible a taxonomy of scientific method, 
if you please, and that at least four kinds 
of thought- patterns are identifiable 
through such investigation. 

Interestingly enough, these four kinds 
of scientific method 
ing science, measurement science or sci- 
entific laws, causal science, and relational 
or model-making science—are relatable. 
Taxonomic science is the simplest; it is 
included in measurement science, which 
in turn can be included in causal science, 
which finally can be included in rela- 
tional or model-making science. 

Also, these four kinds of science are 
related to each other in a series of ascend- 
ing complexities. Taxonomic science is 
much like that of the early efforts of a 
growing intelligence to encompass the 
common noun. It is quite appropriate to 


1 Joseph J. Schwab, “The Nature of Scientific 
Knowledge as Related to Liberal Education,” 
The Journal of General Education, Vol. 3, No. 
4, July 1949. 
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regard taxonomic science as much like 
learning to read. This is the kind of 
thought-pattern in which a child learns to 
assign acceptable names to groups of ex- 
periences or groups of data. Measure- 
ment science is more sophisticated, for it 
requires arithmetical experience. Very 
elementary examples are the prediction 
of areas through multiplication of length 
and width; the computation of electric 
bills from lamp sizes and hours of op- 
eration. Causal science is exemplified by 
the relation of bodily systems to the 
states of organisms as wholes; of reagents 
in a chemical equation to end-products 
of a reaction. Examples of relational or 
analogical science include the construc- 
tion of solar systems, of galaxies, and of 
atom models. 

Obviously, the scientific facts through 
which control of these four kinds of sci- 
entific methods are developed would be 
chosen widely, so that most kinds of sci- 
entific facts would come within a learner’s 
view as he moved upward on the meth- 
ods-development ladder. Physics, chem- 
istry, astronomy, botany, zoology, and 
geology all would prov ide representative 
materials with which a growing mind 
could interact as it sought to encompass 
and to develop for its own use the pre- 
cipitate of our hundreds of years of ex- 
perience with scientific effort. 

The correctly ordered science educa- 
tion program would begin very early— 
at primary levels—w ith taxonomic sci- 
ence and would grow through carefully 
ordered sequences of experiences to ef- 
fective model building and mathematical 
analysis of those models. After the learner 
had ‘developed control of this battery of 
methods, he would continue to build skill 
and sophistication in their use. The fac- 
tual materials would become steadily more 
complex and specialized, the analytical 
problems more and more subtle. Finally 


the learner would find himself standing 
before that part of the great continuing 
mural of science which he himself could 
hope to paint. 

Much of current educational investiga- 
tion could be related to construction of 
such a methods-based science education 
curriculum for the earlier school years; 
for investigations in reading and in arith- 
metic in many cases fit readily into some 
of the scientific methods described ear- 
lier. Much of the general education ef- 
fort of recent years can be brought to 
bear on the high school and college years. 

In the ideal science education program, 
there would also be accommodation of 
various types of personality structures. 
I should like to quote from Dr. Anne 
Roe, who reports that in her sample of 
outstanding scientists, 


In general personality structure, it appeared 
that biologists have an orientation which 
strongly emphasizes reliance upon rational 
controls. Both of the other groups [social 
scientists and physical scientists] tend to be 
uncritical people, with much less insistence 
upon rational control and rather less of it. 
The physicists are often anxious and neither 
interested in people nor very good at re- 
lating to them in general. The social scien- 
tists are deeply concerned about human re- 
lations and also-troubled by them in a way 
quite foreign to the other two groups, who 
prefer to maintain some distance and 

erally succeed in doing so quite guiltlessly.? 


Thus a rigid prespecialization science 
education program which produces the 
ablest physicist may very well not pro- 
duce the ablest social scientist or the 


ablest biologist. Scientists are human 
beings and each has his idiosyncratic 
tastes, values, and needs. To develop sci- 
entists effectively, the ideal prespeciali- 
zation science education would be flexible 
enough and sensitive enough to person- 

2 Anne Roe, The Making of a Scientist (New 
York: Dodd, Mead & Co., c1952, 1953), pp- 233- 
34. 
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ality needs to provide the prospective 
biologist with appropriate experiences 
and rewards, as well as to provide the 
prospective physical scientist and pro- 
spective social scientist with his own spe- 
cial kinds of satisfactions and rewards. 

It may sound as if my remarks are in- 
tended to apply only to pre-collegiate 
education, but they are not. I am trying 
to describe a science program for all 
levels—from grade one to the Doctor’s 
degree. My position is simply that the 
best bet for locating and developing sci- 
entists is a real science program, involv- 
ing as many students as possible, in which 
able minds are free to move as rapidly as 
they can. Clearly, such a science pro- 
gram is forced upon our educational in- 
stitutions by the needs of all our people, 
as well as by our need to “play for the 
breaks.” Our problem is that old educa- 


tional bugaboo: how to teach at once for 
the few and for the many. I shall treat 
this problem again a little later in this 


presentation. 

A modern school science program ob- 
viously could not be conducted in isola- 
tion from learning programs in other 
fields. Also, it is very doubtful whether 
a program which rewarded ingenuity, 
creativity, and rapid learning rates in sci- 
ence could fail to influence the organiza- 
tion of programs in other fields of learn- 
ing. Equally obvious is the fact that a 
science program built on these principles 
would require a teacher whose intelli- 
gence is high, whose competence in sci- 
ence is high, and whose sense of psycho- 
logical security is unshakable. 

‘Thus an attempt to organize a science 
education program on these principles 
would probably require adjustment of an 
entire school administration pattern to in- 
dividual learning rate of students, to em- 
phasis on creativity, to reward for inno- 
vation, and to effective stimulation of the 


teaching staff. Though I have sought to 
develop this conclusion from premises 
which in several cases are attached to 
the nature of modern science and the 
history of science, it should be abun- 
dantly clear by now that these charac- 
teristics of effective science programs can 
readily be translated into present educa- 
tional concerns for accommodation of 
individual differences among learners, 
and for rewards attached to more sophis- 
ticated value systems than those com- 
monly used. 

Laying aside for the moment the con- 
sequences in educational programs of the 
assertion that science education programs 
should be real science, what I have pro- 
posed here, of course, is an educational 
structure which seeks to apply what we 
have long been saying in educational de- 
sign: that every educational program 
ought to allow maximum freedom for the 
development of individual capacities. It is 
a remarkable fact that of all the things 
known to modern educational science, 
none is more firmly established or more 
widely accepted than the fact of individ- 
ual differences among learners; and that 
probably no fact is less well recognized 
in school organization and school opera- 
tion than this universally accepted fact. 
I shall have additional comment on this 
point a bit later. 

When one turns from this proposed 
science education program to existing 
science programs, interesting contrasts 
appear almost immediately. Probably the 
first and most conspicuous of these is the 
remarkably small amount of time given 
to the development of science and sci- 
entists in the typical pre-college school 
program in the United States today. The 
average weekly time allotment to science 
in the elementary schools of the United 
States probably is less than 5 per cent of 
the students’ time in school, and it is well 
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established that high schools and colleges 
typically require only a little larger frac- 
tions of student time in science—around 
10 per cent. Perhaps the next most con- 
spicuous fact is the remarkable lack of 
emphasis upon methods of science in 
modern prespecialization instruction in 
science. Apparently, the operational defi- 
nition of science used by most educa- 
tional units in the United States is that 
science consists of a block of informa- 
tional items which have been twisted out 
of Mother Nature by a group of people 
called scientists, and handed on to pos- 
terity for easy consumption by genera- 
tion after generation. 

Another remarkable feature of prespe- 
cialization science education in the United 
States is the fact that science and mathe- 
matics somehow have become a boot- 
legged program for brighter youngsters. 
Though it now is easing a bit, the opposi- 
tion to ability grouping in the lower 
schools has been great, and in the place 
of frankly designed work for brighter 
students in all fields, certain curricular 
areas have historically been pressed into 
service for training abler youth. If one 
proposes the redesign of high school or 
freshman college chemistry, physics, or 
mathematics to make possible broad-scale 
recruitment of prospective scientists and 
mathematicians through involvement of 
an entire student body in such activities, 
one very frequently is met with the 
query, What will we do with our bright 
kids? In my own view, the unreflected 
use of elementary mathematics and physi- 
cal science as programs principally for 
brighter youth is a national calamity of 
the first magnitude. Not only has such 
use been responsible in large part for the 
scientific illiteracy which is now so much 
lamented, but it also has sharply re- 
stricted our supply of able scientists. 

To my way of thinking, however, the 


most serious defect of science below 
graduate levels in the United States is its 
remarkable formalism and lack of intel- 
lectual vitality. It is not uncommon in 
elementary science courses, whether of 
high school or college level, to find the 
authority of the teacher and the textbook 
drawings replacing the phenomena of the 
microscope stage; to find the “correct” 
answers of the textbook replacing those 
of the student’s own observation. It is no 
stretching of the facts to say that much 
of modern pre-collegiate and collegiate 
science is really anti-scientific—that it is 
in fact a neoscholasticism in which the 
thinkers of the Middle Ages would be 
very comfortable indeed. The blithe spirit 
of science does not walk among our ele- 
mentary classes; its habitat seems to be 
only the graduate schools of our better 
universities. I should like to observe that 
this fact somewhat restricts the access of 
prospective scientists and the general 
public to that blithe spirit. 

It is really quite remarkable that the 
science curricula we commonly use in the 
United States and the reward systems 
which our schools typically follow pro- 
duce any creative scientific intelligences 
at all. By the time our standard age 
groupings, textbooks, workbooks, and 
recitations have had their way for a few 
years, a student of capacity has learned 
that his principal task is to find the 
right answer and keep his head down, 
unless he plans especially to please his 
teacher by explicit or even exaggerated 
accommodation to her wishes. Our school 
system, from the first grade through 
much of college, provides far more 
reward for conformity than it does for 
creativity; in fact, innovation, creativity, 
and intellectual vigor are often punished 
rather than supported in the schools. As 
a result, modern programs in science and 
the development of scientists have very 
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hard going in today’s education. This is 
of course a highly personalized judg- 
ment, and I ask only your check of it 
against your own informal observations. 

Further, I think it does no good to 
rush into an attack on the schoolmen in 
an effort to remedy the situation. 
Whether the field is language arts or sci- 
ence, the reward of conformity as con- 
trasted with creativity seems to be in 
keeping with the popular American view 
of the function of the school. For fur- 
ther explication of this point of view, I 
refer you to William F. Whyte’s The 
Organization Man and to Max Lerner’s 
recent America as a Civilization. At any 
rate, this digression has gone far enough, 
for I am not in position at this point to 
undertake a critique of American value 
systems and their impacts on the schools 
of the United States. 

However, educational technology has 
advanced to a level at which it is no 
longer necessary to require conformity 
and the educational lock step. Two new 
techniques recently made available to us 
have made it possible to treat an entire 
school program in ways which would 
permit a modern science program to 
thrive—ways which permit teaching at 
once for the few and for the many. These 
two new technologies are the technology 
of evaluation and the technology of data 
handling. 

It is now quite practical to consider 
the management of an elementary school 
or a secondary school as large as a thou- 
sand students or so in terms of the indi- 
vidual growth patterns of the learners, 
instead of in terms of the organization of 
curriculum time units. Imagine yourself 
to be the principal of, say, a six-year high 
school (or make it an elementary school 
or a college, according to your taste), 
faced on the first day of the fall term by 
an assembly of a thousand young people. 


Let us imagine that you are not com- 
mitted at the moment to any particular 
set of studies: that—perish the thought— 
you do not have a time and subject sched- 
ule all ready for these youngsters to be 
fitted into. I suspect that if you were a 
well-trained schoolman in this particular 
situation, thinking about how you would 
best go about planning the forthcoming 
year’s work for your young charges, you 
would be most impressed by your knowl- 
edge that the group facing you included 
people who read as well as college seniors 
and people who read as poorly as third or 
fourth graders; that some of the younger 
people before you had mathematical skills 
well beyond those of an able high school 
graduate, while some of the older ones 
were still having trouble in the basic gen- 
eralizations of number. I think you would 
be impressed by the enormous range of 
physical development which could be 
readily observed in the group, and by 
the remarkable range in social develop- 
ment observable in the group. My guess 
is that if you were thinking seriously 
about this matter, you would not for very 
long consider grouping these youngsters 
by chronological age, and sending them 
to their learning activities in groups in 
which age was the principal criterion for 
group formation. 

On the contrary, I would suspect that 
you would be inclined to find the young 
people who were very able in mathemati- 
cal thinking and to try to teach them in 
groups large enough to keep cost down, 
but small enough to keep variation among 
members of the group at a minimum. I 
suspect that you would find the fast and 
able readers and that you would teach 
them in ways quite different from the 
ways you would employ with the slow 
readers. And I suspect that you would 
try to find ways to group together young 
people who had similar interests, so that 
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those who had strong interests in sci- 
ence and mathematics would be able to 
work together rather more than less, and 
those whose interests were strongly in 
the humanities would have similar oppor- 
tunities. It would be likely, too, that you 
would be trying to organize learning 
groups in which physical development 
was the selection criterion for group for- 
mation, and perhaps other groups in 
which social development was the pri- 
mary criterion for teaching—learning 
group formation. 

This is not an unusual dream for school 
grouping, in terms of what we know 
about individual differences among learn- 
ers, but it is clearly not the usual six-year 
high school. Let’s push this hypothetical 
problem a bit farther. Suppose we iden- 
tify fifteen different lines along which we 
would like to have our young people de- 
veloping, such as skill in scientific — 
of thought, mathematical skill, skill i 
language, physical skills and the like. We 
either have instruments or can build tests 
and evaluative schemes to determine how 
well our youngsters are progressing in 
these fifteen directions. With this group 
of instruments, we can know at any given 
time, with considerable precision, where 
each youngster is along the development 
line set out by each of these established 
school aims. In addition to the kinds of 
instruments just described, we already 
have instruments which are quite reliable 
in the measurement of general learning 
ability, interests, and aptitudes. If you 
had, say, eighteen measures for each of 
the thousand youngsters in our hypo- 
thetical school, you could make up 
groups—based on intelligence, interest, 
aptitude, and achievement in each par- 
ticular field. Chronological age of stu- 
dents and competencies of the teaching 
staff could also be included in criteria of 
group formation if desired. The range of 


abilities and interests, by field of learn- 
ing, could be controlled in each teaching— 
learning group. Groups could be large or 
small, depending on the kinds of learning 
to be encouraged. 

At this point, the experienced educa- 
tor will certainly raise questions about 
the clerical work involved in such an op- 
eration—but I’m sure he would have to 
agree that the difficulties of managing 
the grouping problem in this way are 
solvable in principle, as physicists say. 
We know how to get the information 
we need, and we know what to do with 
the information after we get it. This is 
the modern technology of educational 
evaluation at work. 

The really new item is that the clerical 
problems are now solvable in fact as well 
as in principle. High-speed test graders 
and high speed data-handling equipment 
have recently become generally available. 
The eighteen thousand tests required for 
our hy pothetical school are only a minor 
chore for a-modern test-grading ma- 
chine. The collation of the data derived 
from the tests is only a brief assignment 
for a modern data- handling machine. In 
short, what previously was only a theo- 
retical ideal because of the extraordinary 
clerical loads involved in bringing it 
about has become a very real possibility, 
owing to the invention of certain me- 
chanical devices. Not only can such test- 
ing be easily carried out once each year; 
it can be done as often as desirable. 
Groups can easily be reshuffled as neces- 
sary, because of the very small amount of 
time required. 

Let us return for a moment to the foot- 
ball analogy. A continuous student eval- 
uation and regrouping process would be 
like the broken field; it puts each runner 
into the secondary as soon as he enters 
the game. Thereafter, each runner moves 
according to his own running skill. The 
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whole playing group moves down the 
field at maximum rate. Or, to return to 
educational language, such a scheme does 
not require special provision for abler 
youth or for slow learners; the entire 
process is operated to provide continuity 
of best learning conditions for each prac- 
tically determined category of learners. 

By now you have begun to realize that, 
in my view, a large part of the problem 
associated with construction of effective 
programs for the development of scien- 
tists is administrative rather than curricu- 
lar. I do hold this conviction: the major 
problems involved in the accommodation 
of modern science in the curriculum and 
the problems involved in the develop- 
ment of the abler components of our 
school-age youth are much more inti- 
mately associated with our ideas concern- 
ing proper school organization and school 
operation than they are with particular 
curriculum structures and particular 
learning materials. 

For years it has been apparent that 
chronological age is one of the less prom- 
ising bases for grouping of youngsters 
for learning tasks—whether they are in- 
tellectual tasks, physical tasks, or social 
tasks. Admittedly, this is the simplest way 
to group, for it fits neatly with legal re- 
quirements for school attendance, it sim- 
plifies dealing with parents, it places 
minimum load on the school administra- 
tor. By all odds, the easiest way to set up 
a school is to bundle youngsters in lots 
of twenty-five or thereabouts, assign 
them to an older person, and move them 
around through a set of standard rooms 
and a fixed time schedule. But this is not 
a scheme which requires each youngster 
to learn at his own best rate—which 
keeps him at the cutting edge of his ca- 
pacity and his learning opportunities. 
This is a schoo] administration pattern in 
which of necessity conformity to the 


group becomes the basic criterion of suc- 
cess for the learner. 

The defects and difficulties of this sys- 
tem have not always been clearly visible. 
In fact, it is a system which was virtually 
required by the forces of the enormous 
school growth of the past half-century. 
Breaking with this system will not be 
easy, for schools are governed principally 
by stereotypes in the minds of the pro- 
fessional staffs and the general popula- 
tion. It is not easy even to think of dif- 
ferent ways of operating schools, much 
less to gain public acceptance of those 
new ways, regardless of student need, na- 
tional need, international stress, and 
changes in available technologies. 

Science has unquestionably come of 
age, and the tasks of our schools and col- 
leges have been permanently altered by 
that maturation. No longer is it possible 
for any thoughtful school person any- 
where in the United States to suggest 
that adequate development in science for 
young people be delayed until some 
other time at some other place in the 
school program. No longer is it possible 
for any responsible educator seriously to 
suggest that abler young people can be 
depended upon to look after themselves, 
so that it is not necessary for schools and 
colleges to attend particularly to their de- 
velopment patterns. However, in nearly 
every school and college, incorporation 
of an effective program in science and 
the development of scientists will intro- 
duce processes and values which will nec- 
essarily reshape the entire institutional 
structure. The patterns of our society 
and our international difficulties argue 
powerfully that we have little choice 
other than to undertake such reshaping. 
We are being forced into sharp breaks 
with our educational past. 

Under the enormous pressures of our 
times, we are relearning some things we 
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knew once before: that high intellectual 
ability is where you find it; that in the 
interests of an effective democracy intel- 
lectual ability at all levels must be de- 
veloped; that our entire nation must be 
educated as swiftly as possible in the basic 
thought modes and the basic knowledges 
of the science and technology of our day. 
These are things which Thomas Jeffer- 
son knew about and wrote about; and 
they are the things which in part pro- 
duced the first Morrill Act, the far-reach- 


ing educational act passed by our Con- 
gress in the midst of its preoccupation 
with the Civil War—a preoccupation 
which certainly was not less than that of 
the Congress of today. 

In our anxiety to insure opportunities 
for education for everyone, we have lost 
sight of these three great truths. We are 
rediscovering them now, in our vigorous 
national debate on education. Let us hope 
that the rediscovery has not come too 
late. 
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A: children and youth should have 
some opportunity to study science. 
Why? Primarily because of the nature of 
science and scientific endeavor. Science is 
the investigation and interpretation of 
events that occur in our natural, physical 
environment and within our bodies. 
These kinds of events are important in 
the lives of everyone. To investigate and 
interpret some of them is a liberalizing 
experience that has a place in the educa- 
tion of all. 

Science for all children and youth is 


general education. Effective, challenging 
programs of science education are im- 
portant for the welfare of our commu- 
nities, regions, and nations and for the 


survival of cherished freedoms. How- 
ever, these science experiences are im- 
portant primarily because of the contri- 
butions they make to the lives of children 
and young people. One of the first steps 
in planning science programs for all chil- 
dren and youth is to explore and clarify 
some of these contributions. 

Science experiences for all children and 
youth should be of general interest and 
value and lead into inv estigations and 
interpretations of events in the nat- 


* Dr. Jacobson is President of the Council for 
Elementary Science, International Association 
for the Education of Teachers in Science. 
Promising Practices in Nutrition in the Ele- 
mentary School, by Jacobson, Boyd, and Hill, 
was published recently by the Bureau of Pub- 
lications, Teachers College, Columbia. 


ural, physical environment that are of 
benefit to everyone. From these investi- 
gations and interpretations, children and 
young people should gain some acquaint- 
ance with methods and approaches that 
have been used with considerable success 
in science. While the experiences in gen- 
eral education are for everyone, the doors 
must be kept open to children and youth 
who may seek their life work in some 
area of science and technology. These 
considerations, and others, make planning 
for science for all children and youth a 
task to challenge the resourcefulness and 
ingenuity of professional science educa- 
tors. 


CONTRIBUTIONS OF 
SCIENCE EDUCATION 


Children, parents, and teachers should 
ask, What are the contributions of sci- 
ence education to the education of all 
children and youth? Why should valu- 
able time, effort, and money be expended 
to investigate and interpret natural, 
physical phenomena? These questions 
deserve answers, which in turn serve as 
guides in planning science programs and 
developing science experiences. 


World View 


Man is a part of the natural, physical 
world. If our view is limited, we see only 
ourselves. As we develop a world view, 
we see ourselves as a part of a much 


Building a 
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larger and more complex world. Our 
stature is enhanced, not diminished, as the 
breadth and depth of our understanding 
increase. 

Once man saw himself as a unique or- 
ganism unrelated to any other living 
things, and he considered his place of 
residence the center of a smal] and limited 
universe. With this restricted point of 
view it was difficult to approach the 
study of himself and other living things, 
and there were no other worlds worthy 
of exploration. Enhancement was sought 
through status rather than through ac- 
complishment. 

Now, man is viewed as related to the 
rest of the living world. The physical 
principles that are used to study the ani- 
mate and inanimate environment have 
proved to be of great worth in the study 
of the human body. In the modern view 
our place of residence is one of the nine 
planets that revolve around a medium- 
sized star in one of the billion or more 
galaxies in a universe of tremendous, per- 
haps infinite, dimensions. The doors are 
open to an exciting exploration of at 
least part of the vast and complex uni- 
verse in which we live. Our children and 
young people will take part in the ad- 
ventures that lie ahead. 

It has been suggested that children 
learn to “make sense” of the environ- 
ment in which they live in a way that is 
somewhat similar to the process by which 
concepts have been developed in science. 
The science experiences of children in 
school should contribute to the develop- 
ment of a view of the world that is con- 
sistent with views of the world and man 
developed in modern science. 


1See, for example, John Navarra, The De- 
velopment of Scientific Concepts in a Young 
Child (New York: Bureau of Publications, 
Teachers College, Columbia University, 1955), 


p- 122. 


Methods of Science and Children’s Ex- 
periences 


Perhaps there are good reasons why the 
International Geophysical Year has been 
one of our greatest achievements in inter- 
national cooperation, Scientists from al- 
most every nation have worked together 
with a minimum of bickering and with 
considerable cooperation in their study of 
the planet on which we live. 

Most scientists agree on how to test the 
validity of any suggested answer to a 
question or proposal for action or experi- 
mentation. It is an empirical test: when 
observations or experiments are carried 
out to test a proposal, does the hypothesis 
work? For example, a classical hypothesis 
has recently been rejected. Some text- 
books contain diagrams of the circulation 
of the earth’s atmosphere which indicate 
that there are no winds across the equa- 
tor. This implies that there is a minimum 
of mixing of the air masses in the south- 
ern and northern hemispheres. A study 
of the circulation of air within the atmos- 
phere through tracing the spread of 
radioactive materials from nuclear tests 
shows that there is a mixing of the air 
over all sections of the earth. The hy- 
pothesis has not withstood the empirical 
test, and most scientists who have studied 
the question accept the evidence of the 
flow of air across the equator. 

Children and young people should have 
an opportunity to work in areas where 
their ideas must be put to an empirical 
test. A group of children were very in- 
terested in a litter of new-born rabbits. 
They discussed their color, size, and the 
kind of care that they needed. One of the 
boys asked, “Can we find out how many 
are boy rabbits and how many are girl 
rabbits?” The teacher, not being very 
anxious to get into this area of discussion, 
said, “Perhaps we can do that after the 
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rabbits are a little older.” In the days 
that followed, the same boy repeated the 
question a number of times. Finally he 
asked, “Why can’t we find out ‘how 
many boy rabbits and how many girl 
rabbits there are? I know how to do it.’ 
The teacher decided that this question 
might as well be dealt with. “All right, 
how do you tell which are boy rabbits 
and which are girl rabbits?” The boy 
gave his answer with an air of assurance, 
“It’s simple. We can vote on it!” 

Children and young people need a 
chance to study questions and problems 
where their ideas are subjected to tests 
and checked with empirical evidence, 
“hard facts.” We decide some questions 
by voting, but two and a half billion 
human beings can be wrong. In some 
cases we go to empirical evidence to 
check and test our ideas. 


Science Experiences and the Growth 
and Development of Children and Young 
People 


Weare often criticized for being much 
more concerned about what other peo- 
ple think than about what we as individ- 
uals think. Some recent studies paint a 
rather frightening picture of this con- 
cern of young people.? When the ques- 
tion, I wonder what they think? becomes 
more important than What do I think? 
it is a matter of just concern for educa- 
tors. 

Children need to have a chance to in- 
vestigate questions that they ask, to con- 
sider many different aspects of them, and 
to try many different possible answers 
until ‘they become quite certain of their 
answers to the questions. For example, 
many children have had the experience of 
filling a tumbler with water, putting a 


2 See, for example, H. H. Remmers and D. H. 
Radler, “Teenage Attitudes.” Scientific Amer- 
ican, Vol. 198, June 1958, pp. 25-29. 


card over it, and holding the tumbler up- 
side down. The pressure of the air on the 
card holds the water in the tumbler. One 
girl asked, “How much air can you let 
into the tumbler and still have the water 
stay in?” The teacher had never thought 
of this question, but she asked, “How can 
we find out?” The answer was, “Try it.” 
The children gradually let more air into 
the tumbler, and soon found that they 
could let almost all of the water out, but 
still the card would be supported by the 
outside pressure of the air. The teacher 
asked them to check various science 
books to see if others had had the same 
results. They found no record of this ex- 
periment in any of their books, but they 
had studied the question thoroughly and 
were quite certain of their results, Sci- 
ence is one of the areas of the curriculum 
in which children and young people can 
learn to know what they ‘think about 
various questions and issues. 

A good science program can also help 
children and young people to achieve 
optimum physical growth and well- 
being. Many children, for example, are 
being handicapped by inadequate nutri- 
tion. The ones who grow restless and 
fidgety at about eleven o'clock in the 
morning may have had little or no break- 
fast. Those who are often absent because 
of colds and other minor illnesses may be 
paying part of the cost of mild malnutri- 
tion. In a recent survey of the eating 
habits of children in a schoal in the New 
York region, 70 per cent of them were 
found to be receiving inadequate nutri- 
tion. At best, these children are living and 
learning under serious handicaps; pos- 
sibly their physical and_ intellectual 
growth and development are being 
stunted. In science, children and young 
people can have experiences that will help 
them to achieve optimum growth and 
development. 
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Participation in Developments in Science 
and Technology 


From a historical perspective, the ac- 
celeration of the rate of discovery and 
development in science and technology 
in recent times has been phenomenal. 
Oppenheimer has estimated that the 
amount of tested scientific information 
available is doubled every ten years.’ 

Developments in science and technol- 
ogy have made a tremendous difference 
in our way of living and in our outlook 
upon the world. Developments in the 
past fifty years in such fields as medicine 
and public health have lengthened the 
average life expectancy from forty-nine 
to sixty-nine years. More efficient inter- 
nal combustion engines have revolution- 
ized our way of living by making pos- 
sible rapid and convenient transportation 
over land and through the air. The un- 
derstanding and control of electromag- 
netic radiation have made possible the 
transmission of sounds and pictures at the 
speed of light. Harnessing the energy of 
the nucleus of the atom may give us al- 
most inexhaustible sources of energy. 
These are some of the results of the great 
activity in science and technology, and 
there are more to come. 

The study of science should make it 
possible for everyone to participate in, 
and perhaps contribute to, the fascinating 
endeavor to gain a better interpretation 
of the universe in which we live. Chil- 
dren want to know about animals and 
plants, rocks and soil, electricity and 
magnetism, the sun and stars. Scientists 
are studying these same phenomena as 
well as probing the exceedingly small and 
exploring the very large and distant. Sci- 
ence in general education should develop 


3Robert Oppenheimer, “Science and Our 
Times,” Bulletin of Atomic Scientists, Vol. 12, 
September 1956, p. 237. 


scientific literacy so. that all children and 
youth can participate in this adventure. 

Some of our young people will even- 
tually contribute to the development of 
various fields of science and technology. 
General science should help to keep doors 
to the future open and to provide a basis 
for choosing the proper door. General 
courses in science will provide a base 
from which some young people can pre- 
pare to contribute in various fields of 
science and technology. 


Science Education and Future 
Making 


Policy- 


In a democracy, the basic policy 
decisions are made by the people and by 
their representatives in government, and 
it is essential that the people who make 
these decisions have a chance to become 
well-informed and make intelligent de- 
cisions that are consistent with the broad 
generalizations and principles of science. 

Many of these policy decisions involve 
science and technology. Most issues re- 
lated to agriculture, national defense, 
aeronautics, conservation, civil defense, 
power development, flood control, public 
health, and space exploration involve 
matters related to science and technol- 
ogy. A major issue in the 1956 presi- 
dential campaign centered around the 
testing of nuclear devices and weapons. 
Intelligent resolution of such issues re- 
quires an understanding of how to ap- 
proach them intelligently, a grasp of 
some of the basic scientific principles, 
and an ability to apply the principles to 
specific issues. Science for all children 
and youth should prepare young people 
for these responsibilities of citizenship. 


SCIENCE PROGRAMS FOR ALL 
CHILDREN AND YOUTH 


At present science programs for all 
children and youth are most often devel- 
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oped in kindergarten through the tenth 
grade. These programs usually involve 
experience in elementary school science, 
general science, and biology. In some 
schools there are also general courses in 
the physical sciences. Usually, elementary 
school science experiences are developed 
by general classroom teachers, while ex- 
periences in general science, biology, and 
the physical sciences are developed by 
science teachers. Science programs range 
from unimaginative, haphazard experi- 
ences developed “when there is time,” to 
a wide variety of carefully planned ac- 
tivities in classrooms, in laboratories, and 
in the field. In few situations, however, is 
there an integrated program for science 
experiences which offers all children and 
youth a chance to explore in various sci- 
ences, including important new ones, and 
to build sy stematically on their previous 
experiences. It may be that the greatest 
challenge that faces science educators is 
the development of effective science pro- 
grams for the elementary school and the 
early years of the secondary school. 
Planning effective science programs 
that make the maximal contribution to 
the education of all children and youth is 
a complex undertaking. It involves an un- 
derstanding of young people—their de- 
velopmental characteristics, interests, 
drives, and previous experiences; an un- 
derstanding of what is necessary or de- 
sirable to become an able citizen—the 
kinds of issues that citizens need to be 
prepared to explore and understand; an 
understanding of the total school pro- 
gram—the kinds of experiences that chil- 
dren have previously had as well as their 
experiences in other areas of the curricu- 
lum; an understanding of science—the 
broad, sweeping scientific generalizations 
that are deemed to be most important, 
and the new and fascinating recent de- 
velopments in science and technology. 


Only two characteristics of effective 
science programs will be discussed here. 
These programs should be flexible and, at 
the same time, carefully planned: flexible 
so that children and teachers can have 
freedom to investigate and study the 
timely questions and problems that arise; 
carefully planned so that children and 
young people can explore new and un- 
familiar areas of science. 


Flexibility in Science Programs 


There should be enough flexibility in 
science programs so that interesting, chal- 
lenging questions and problems that are 
identified and asked by children and 
young people can be discussed, investi- 
gated, and ‘studied. The most important 
purpose of education is to encourage and 
help people to learn and to grow. The 
true test of a good teacher is whether or 
not children or young people learn and 
grow as a result of their experiences with 
him. To promote such learning and 
growth, the teacher must work with chil- 
dren “where they are,” which means 
working with the questions and problems 
that they identify and raise. Our planned 
science programs should have the flexi- 
bility to make creative teaching possible. 

At the time of the launching of, the 
first earth satellites, some children raised 
the question, What keeps the earth satel- 
lites from falling to the earth? This was 
a timely, interesting, and fruitful ques- 
tion. The course of study did not make 
provision for considering it; if it had 
made such a provision, the chances that 
a class would have been studying this 
question at the same time the first earth 
satellite was launched would have been 
small. The teacher, with the help of some 
children’s science books, worked with 
the children as they learned about earth 
satellites and the balance of forces that 
keeps the satellites revolving around the 
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earth. In his school, flexibility of pro- 
gram made good teaching possible. 

With a flexible approach considerable 
attention can be devoted to methods that 
are valuable in studying questions and 
solving problems. Children and young 
people need to become aware of useful 
sources of information, techniques of ob- 
servation, the nature of controlled ex- 
periments, and methods of analyzing data 
to determine the degree of certainty with 
which we know. There has been criti- 
cism of the concern of educators with 
methods. If methods were the only con- 
cern of educators, this criticism might be 
justified. On the other hand to ignore 
methods is to disregard one of the most 
important aspects of our work with 
young people. All children and youth 
should hav € an Opportunity to learn some 
general ways of approaching and dealing 
with questions and problems in their nat- 
ural, physical environment. 

More children and young people 
should have an opportunity to work in- 
tensively in some area of science with a 
teacher who also has an interest in that 
area and has developed some competence. 
To ensure that their teachers have such 
interests and competence, one school sys- 
tem will consider as prospective science 
teachers only those who have a science- 
related hobby. These teachers are en- 
couraged to work with the children and 
young people who have an interest in this 
area of science. For example, over a pe- 
riod of years a group of children and 
young people in that community have 
had an opportunity for very fine experi- 
ences in the field of astronomy. They 
have had a chance to learn how to ap- 
proach questions and problems in the 
field of astronomy, and they have been 
exposed to the infectious enthusiasm of a 
person who is keenly interested in a par- 
ticular field of study. Ideally, a school 


should afford all youngsters an opportu- 
nity to work with a teacher who is 
keenly interested and competent in the 
area in which they are deeply interested. 


A Planned Program of Exploration in 
Science 


Children and young people should be 
provided an opportunity to explore areas 
of science with which they have little or 
no acquaintance. In one classroom vari- 
ous kinds of magnets were spread around 
the table. A small group of children came 
in and asked, ““What are these?” The re- 
ply was, “They are magnets. Let’s see 
what we can do with them.” We found 
that certain substances—nails and other 
steel objects—were attracted by magnets 
and others were not, and we developed 
many experiences that helped us to gain 
a better understanding of magnetism. 
These children were keenly interested in 
studying magnetism, even though they 
were not familiar with the term “mag- 
nets” when they entered the room. One 
of the important functions of science ex- 
periences is giving children and young 
people a chance to explore a variety of 
new areas of science. 

In our science programs for all chil- 
dren and youth, experiences related to 
many of ‘the broad fields of science 
should be developed. Some of the newer 
sciences, such as nutrition and ecology, 
probably are not represented to the ex- 
tent that they should be in most science 
programs. Sciences such as oceanog- 
raphy, soil science, hydrology, and me- 
teorology are sometimes neglected in the 
science programs of communities where 
they are of special importance. The scope 
of our planned programs in science needs 
to be broadened to include experiences 
related to these important fields. 

At the same time, we should strive for 
greater depth in our science experiences. 
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Superficiality and year-by-year repeti- 
tion and duplication of science experi- 
ences are no longer excusable. Instead, 
fewer areas of study should be developed 
in each year, and these areas should be 
developed in greater depth. We need 
planning of a general nature so that there 
is articulation of the planned science ex- 
periences of the various years of school 
to avoid needless repetition and ensure 
depth and quality of the experiences. 

With a depth approach, youngsters 
can have a chance to become more aware 
of the methods that are used to deal with 
problems in the sciences. In many cases 
their experiences may be organized 
around questions and problems raised in 
that area of science. What makes air- 
planes fly? A fifth-grade class organized 
many of their experiences in a unit of 
transportation around this question. They 
studied the various forces that act on an 
airplane, including the forces that lift it 
into the air. They built kites and model 
airplanes and learned the principles in- 
volved in their flight. They traced the 
steps that had to be taken before the first 
heavier-than-air aircraft could be built. 
Because they could devote considerable 
time and energy to the study of a ques- 
tion such as, What makes airplanes fly?, 
they were able to gain a better enden- 
standing of the methods that can be used 
to study and deal with problems. 

\ depth approach helps youngsters to 
become aware of some of the unan- 
swered questions in science. Too often, 
science teaching is dogmatic in nature, 
and children may get the impression that 
all of the answers are known in science. 
But take the question, What makes it 
hard to start a wagon or car rolling, and 
why are they difficult to stop once they 
are rolling? Usually, we answer with the 
word “inertia.” But what is inertia? No 
one has a completely satisfactory answer 


to that question. There are many unan- 
swered questions about this important 
characteristic of matter. Through their 
science experiences, children and young 
people should have a chance to become 
aware of some of the phenomena we do 
not understand to our satisfaction, as well 
as those which we do understand with 
considerable certainty. 

Through their experiences in science, 
children and young people can learn to 
understand and use some of the most 
important generalizations concerning the 
world in which they live. Science has 
been described as man’s continuing 
attempt to gain ever broader generali- 
zations that can be used to explain 
phenomena. For example, it may be 
important to know the names and charac- 
teristics of specific kinds of trees. It is 
more important, however, to know the 
general characteristics of trees, the con- 
ditions in which various trees thrive, and 
to know how to examine and study them 
anywhere. This is a broader, more gen- 
eral understanding. Our children “and 
young people should learn some of the 
broad generalizations of science and have 
some experience in using these generali- 
zations in their own communities. 


APPROACHES TO 
TEACHING SCIENCE 


The teaching of science should be con- 
sistent with the nature of scientific ac- 
tivity. For example, it should be charac- 
terized by a willingness to consider new 
information and ideas, and there should 
be no arbitrary rejection of information 
merely because it may make us question 
preconceiv ed ideas. Through their study 
of science, children should gain some in- 
sight into the way questions and prob- 
lems are approached, studied, and dealt 
with in the field of science. 

Effective teaching of science is charac- 
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terized by a variety of approaches. In 
some cases it takes the form of discussion 
and explanation of what may seem to 
be complex phenomena. Sometimes such 
tools of science as magnifying glasses and 
microscopes, prisms and spectroscopes, 
terrariums and aquariums are used to in- 
vestigate events in our environment. One 
of the most fruitful approaches to the 
teaching of science is to deal with the 
questions and problems that are raised 
by children and youth. 


Questions and Problems of Children and 
Youth 


Children and youth raise a myriad of 
questions about themselves and things in 
their environment. Why is the sky blue? 
Where did I come from? What is it like 
at the center of the earth? How can fish 
live under water while we can’t? Are 
there people living anywhere else in the 
world? What is electricity? Some ques- 
tions are trivial; others are profound. 
However, questions seriously, asked indi- 
cate a desire to find out. The desire to 
find out about ourselves and the environ- 
ment in which we live is the basic moti- 
vation for experiences in science. 

Children’s questions usually have to be 
clarified. In a classic example of misun- 
derstanding a child asked, “Where did I 
come from?” After receiving a long, 
carefully prepared discourse on human 
reproduction, the child reacted, “But my 
friend Johnny said he came from Cleve- 
land. Where did I come from?” Often a 
child’s question means something quite 
different from the meaning assumed by 
an adult. 


The Search for Information 


Children and young people have access 
to a variety of sources of information to 
which they can go in their study of ques- 


tions and problems. Many of these 


sources are similar to the ones that are 
used by scientists. Very often one of the 
first steps in the study of problems is to 
find out what others have discovered 
about the problems. A wide variety of 
excellent science books for children and 


‘young people make available to them the 


results of the work of many others who 
have studied the problem. In addition, in 
most communities there are farmers and 
grocers, scientists and technicians who 
can help children get the information they 
need. The resources in the community 
can be used to find out what others have 
learned about interesting questions and 
problems. 

Science for children and youth should 
be characterized by rich opportunities 
to work with the materials and equip- 
ment of science. Children and young 
people should have a chance to handle 
microscopes, meters, test tubes, gradu- 
ates, and other science laboratory equip- 
ment. Field experiences in their environ- 
ment will help them to “see where they 
had only looked before.” In these varie- 
ties of ways, children and young people 
obtain information that helps them to 
deal with the questions they ask and the 
problems they raise. Their experiences 
in science are enriched as a variety of 
approaches is utilized by the teacher. 


Development of Concepts and Generali- 
zations 


In the field of science certain broad 
generalizations that are believed to hold 
for all situations have been developed. 
The conservation of matter and energy 
is a generalization that is believed to hold 
for all situations. Children and youth un- 
cover discrete information, for example, 
that the energy for generating the elec- 
tricity we use comes from the burning of 
coal. This information may be valuable, 
but of greater value are the generaliza- 
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tions that can be developed from it. For 
example, we will never obtain more elec- 
trical energy from the burning of coal 
than there is latent energy in the coal. 
One of the most important jobs of the 
teacher is to help children and youth to 
see how their experiences are related to 
broad generalizations that have wide ap- 
plicability. 


Using Generalizations 


Children and young people should 
learn to use broad generalizations of sci- 
ence to deal with questions and prob- 
lems. Verbal mastery is not enough, 
the generalizations are for use. For ex- 
ample, children should be able to use the 
generalization of the conservation of 
matter and energy to evaluate the claims 
that are periodically made for a perpetual 
motion machine. 

The demonstration has always been an 
important tool of the teacher of science. 
Usually a demonstration shows how 
scientific principles or generalizations can 
be used to explain various physical events 
in the environment. In a sense, for chil- 
dren and young people these generaliza- 
tions become the distillates from their 
experiences that can be used throughout 
their lives as they approach new ques- 
tions and problems. 


SUMMARY 


We are being challenged to develop 
science programs that will be of value 
for all children and youth. 

Our planned science programs should 
provide opportunities for children and 


young people to explore many of the 
fields of modern science and technology. 

In planned programs of science, we 
should eliminate dull repetition and give 
more attention to study in depth and be 
more concerned with improvement of 
the quality of science experiences. 

Within our science programs there 
should be the flexibility to investigate 
and study questions and problems that 
are of current interest. It would be highly 
desirable if every youngster could have a 
chance to associate himself with an en- 
thusiastic teacher in an area in which the 
teacher has developed considerable com- 
petence. 

There is a variety of approaches to 
teaching science for all children and 
youth, ‘but the approach chosen should 
alw ays be consistent with the nature of 
scientific activity. One fruitful approach 
involves the study of the serious, some- 
times profound, questions and problems 
identified and raised by children and 
youth, and, in the process, developing a 
functional understanding of broad gen- 
eralizations of science. 

We know that young children are in- 
terested in science and raise a myriad 
of questions concerning the natural, 
physical environment and their own 
bodies. One of the exciting challenges 
before us as educators is to find ways to 
nurture this interest and to encourage 
and guide the growth of our children and 
young people as they seek answers to 
these questions. The proper study of 
mankind is the universe. The universe 
lies ahead for our children and youth. 
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—- problem considered in this dis- 
cussion is apparently not pecul- 
iar to the United States. In August, 1957, 
three hundred educators from fifty coun- 
tries met in Germany to discuss “The 
Shortage of Teachers: Causes and Rem- 
edies.”! It was their conclusion that this 


was the most urgent educational prob- 
lem in the world at that time, and the 
past year has not seen any marked change 
in the general picture. 

Although probably few people realize 
it, there is no more important social 


question facing a country than how to 
staff the public schools w ith fully quali- 
fied personnel. Unfortunately there are 
no dramatic incidents relating to public 
education that serve to focus the atten- 
tion of the average layman on the seri- 
ousness of the current situation. There 
is nothing resembling a flood, a famine, 
or a border shooting; nothing to outrage 
the public; only children to be taught 
by teachers, many of whom are ill-pre- 
pared for the task at hand. Moreover, 
since the harmful results of poor teach- 
ing are not in most cases immedi- 
ately observable, the complacency which 
abounds is not easily shaken. True 
enough .the Russian space missile has 

* Dr. Elsbree is Director of the Division of 
Administration and Guidance at Teachers Col- 
 Tscelle Kern, “WCOTP Discusses the 


Teacher Shortage,” Social Education, Vol. 21: 
353-54, December, 1957. 


roused from their lethargy many citizens 
heretofore indifferent as to the quality 
of education in this country, but un- 
fortunately the effect of this has been 
to place emphasis on a very limited as- 
pect of the total problem. 

It would be naive to suggest that there 
is a formula which, if known and applied, 
would give us an easy answer to the 
problem. The current situation is much 
more complicated than most people real- 
ize. If you live in a favored community, 
where school salaries are relativ ely high, 
where schools are considered important 
and are well-supported, where teachers 
are happy and the leadership is enlight- 
ened, then you may be unaware of the 
national problem. But there are irrefu- 
table facts which, when understood, 
make the picture something less than at- 
tractive. 

Now what do we mean by “able teach- 

rs”? Some of us have been working and 
ates throughout the past quarter cen- 
tury, if not longer, to enable teaching to 
take its place among the recognized pro- 
fessions and no longer be viewed as a 

“poor relation.” It is generally considered 
that a profession has some distinctive 
features, among which is a lengthy pe- 
riod of specialized preparation. It is taken 
for granted that members of a profession 
possess a high degree of intelligence and 
a social point of view. Moreover, in the 
selective process which characterizes 
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most professions, personality is a consid- 
eration that is not overlooked. 

So when we talk about attracting and 
retaining able or qualified teachers, we 
should be thinking about well-prepared 
individuals who possess high IQ’s, who 
have a sense of mission, and whose per- 
sonalities are effective. To assume that 
persons who possess less than the fore- 
going can satisfy the educational needs 
of American youth is to underestimate 
the complexities of the teaching task and 
the importance of education in our dem- 
ocratic society. If teaching can be en- 
trusted to those who have just completed 
a four-year liberal arts college program, 
coupled with a brief internship and a 
course in psychology, then we have no 
serious problem in staffing our schools. 
In brief, if anybody who successfully 


emerges at a college commencement 
with his sheepskin in his pocket can be 
certified to teach, then the supply can 


be made to balance the demand. There 
are apparently some influential people in 
this country who would settle for this 
solution and be content. Lower taxes 
would result, although the ultimate ef- 
fect on the gross national product might 
not be so favorable. So we have to ex- 
amine what is meant by qualified and 
able. 

There are at present approximately 
1,240,000 teaching positions in the public 
schools, 780,000 of which are elementary 
and 460,000 secondary. The demand in 
September, 1958, based on the best esti- 
mates available, is 220,000, assuming that 
certification requirements are to be met 
and some of the overcrowding relieved. 
The colleges turned out 116,000 tech- 
nically qualified individuals this past June 
who conceivably could fill this number 
of vacancies, thereby leaving a shortage 
of only 104,000. But experience shows 
that less than 75 per cent of those pre- 


pared to teach actually go into teaching 
at graduation, and the net shortage there- 
fore is estimated to be 135,000 teachers.” 
Lest anyone misunderstand, it should be 
said that there will not be 135,000 classes 
or groups without teachers this fall. 
Many school systems will not relieve 
overcrowding or add necessary services 
or replace the unprepared—certainly not 
to any significant extent. There will also 
be some additions to staff made from 
sources other than the regular colleges. 
One student of this problem discovered 
that the return of teachers from other ac- 
tivities And home duties approximated the 
loss of experienced teachers to these du- 
ties in four states studied (Indiana, Kan- 
sas, New Jersey, and upstate New 
York).’ But the national picture is not a 
hopeful one from the standpoint of the 
pupils. It should be pointed out also that 
shortages are by no means limited to the 
poorer states. On July 8, 1958, a New 
York newspaper carried this headline: 
“Lack of Teachers in State Is Acute.” 
The story which followed stated that the 
estimated deficit would approach 6,000 
in New York State and there would be 
shortages in both elementary and second- 
ary schools in 1958-59. The demand for 
teachers of mathematics, science, home 
economics, English, and music is espe- 
cially high at present. 

Turnover and increased enrollments 
are the chief factors related to demand in 
every state. There is little that can be 
done about population growth and the 
resulting increase in school enrollments, 
but turnover is not completely unavoid- 

2 National Education Association, Research 
Division, Teacher Supply and Demand in 
Public Schools, 1958 (Washington, D. C.: NEA, 
1958). 

3 Jerome M. Page, A Survey and Analysis of 
Teacher Recruitment Policies and Practices. 
Doctor of Education Project Report (New 


York: Teachers College, Columbia University, 
1958). Typewritten. 
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able. For this reason every effort to re- 
tain competent staff members should be 
encouraged, 

But what can be done to attract and 
retain gifted teachers in the face of the 
imbalance between supply and demand? 
There have been periods before in this 
century when supply was not equal to 
the demand. Between 1900 and 1916 we 
were plagued with expanding school en- 
rollments and a dearth of qualified teach- 
ers. Economic opportunities were tempt- 
ing men, especially, to abandon teaching 
positions for larger rewards in other vo- 
cations, and where students were weigh- 
ing the pros and cons of various occupa- 
tions, there was a tendency to look to 
other opportunities than teaching when- 
ever a free choice could be made. World 
War I aggravated the situation still fur- 
ther; large numbers of teachers resigned, 
and by 1918 nearly two-fifths of the na- 
tion’s teachers were beginners. 

From 1926 to 1940 the pendulum 
swung completely back to where we had 
an oversupply of technically qualified 
teachers. This included the period of the 
Great Depression, and by 1932 only 
about 4o per cent of the college students 
who were equipped to teach were able to 
obtain jobs. World War II reversed the 
situation again, and since 1940 the de- 
mand has consistently exceeded the 
supply. 

So we have had fifty years or more of 
experience with imbalances, mostly on 
the side of undersupply. What have we 
learned, if anything? The answer isn’t too 
clear, but there are signs that a more sys- 
tematic approach to the problem is being 
undertaken and promises to bear fruit. 
For one thing, the annual collection and 
interpretation of statistical data bearing 
on supply and demand, such as the Maul 
studiest (NEA sponsored), are providing 


4NEA, op. cit. 


administrators, legislators, and others with 
a basis for planning. While the data are 
still not complete as regards the total 
supply available, the time is not far dis- 
tant when every state will gather and in- 
terpret the statistical facts on both supply 
and demand for all school positions. This 
is a first step and a necessary one if an 
objective attack is to be made. While the 
public does not always respond to a ra- 
tional appeal, it is quite impossible to con- 
vince policy makers as to the legislative 
measures essential for. progress without 
the evidence. 

A second step that is necessary if good 
teachers are to be recruited is the identi- 
fication of those able young people who 
should be encouraged to choose teaching 
as a career. This is not being done ade- 
quately, despite sporadic efforts here and 
there that may have received consider- 
able publicity. For one thing, teachers 
have been disposed to advise the ablest 
high school students to go into medicine, 
law, engineering or business, thereby re- 
vealing often their own assessment of the 
vocation of teaching. In some ways this 
is a vicious circle. Underpaid, disap- 
pointed teachers seek to prevent others 
from making the same mistake they feel 
they made in their own choices. As a re- 
sult, the more gifted students are steered 
into one of the more respected profes- 
sions and the less gifted go into teaching. 
Fortunately a determined effort is being 
made to alter this procedure. The Future 
Teachers of America, which now num- 
bers more than 100,000 members in high 
schools, are in many instances striving to 
attract the abler students into the organi- 
zation. Moreover, the administrations, 
working in close cooperation with teach- 
ers, are increasingly on the alert for evi- 
dences of future teaching promise in the 
student body. Opportunities for FTA 
members to have teaching experiences are 
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providing evidence of ability and interest 
which enables counselors to offer wise 
vocational guidance. Moreover, the teach- 
ing experience itself provides a self- 
screening process by which the student 
can shape his own choice of a career. It 
enables him to sense his success or lack of 
it and to get a measure of the satisfaction 
involved. 

Another attempt to identify teaching 
talent is made through aptitude tests. 
While admittedly still in the experimental 
stage, these tests should throw some addi- 
tional light on the student’s abilities and 
interests beyond that gained through the 
observations of teachers. Although apti- 
tude tests and clubs such as the FTA can- 
not be relied upon solely to identify and 
encourage the talented, they do consti- 
tute important media for recruitment. 

There has been considerable discussion 
about direct guidance of students into 
teaching. Some have questioned the ethics 
of it, but I doubt if anybody’s conscience 
need trouble him, since teaching has 
played a poor second to the other profes- 
sions in the minds of guidance counselors 
and teachers. Presumably guidance in- 
volves a consideration of the facts, a 
weighing of the values, interests, and tal- 
ents of pupils. If the teaching profession 
doesn’t believe in its own worth and fu- 
ture, then the country’s children are 
doomed to be taught by third-rate indi- 
viduals. There is no greater social service 
known to man than school teaching. It is 
acknowledged to be the foundation on 
which all other professions rest. With 
top-flight teachers we can hope for gifted 
physicians, better-equipped lawyers, more 
talented engineers, and a better-educated 
citizenry generally. Hence, why should 
we hesitate to take our share of the 
gifted youth for teaching? 

The direct approach to recruitment is 
certainly essential, and it is inconceivable 


that the ablest minds will be drawn into 
the profession without personal encour- 
agement from members of the teaching 
staff. Face-to-face discussions are more 
effective (it would seem) than brochures 
and spot radio announcements in helping 
students reach decisions on careers. So 
guidance counselors and individual teach- 
ers are key persons in recruitment. 
Many teacher-preparatory institutions 
now send representatives to high schools 
once a year, either to address student as- 
semblies or to talk to those interested 
about opportunities in teaching and to 
describe the program and features of the 
particular institutions from which the 
representative hails. Usually, individual 
conferences are arranged in addition to 
group meetings. Institutional survival is 
perhaps the underlying reason for this 
activity, but whatever the motivating 
purpose, it can be of considerable signifi- 
cance in promoting recruitment. 
Another direct approach to recruit- 
ment by institutions has been to serve as 
host to high school seniors interested in 
exploring the opportunities in teaching. 
Visits to the campus, with ample pro- 
vision for students to ask questions and 
observe the program in action, constitute 
a logical procedure in arousing interest. 
The task of recruiting the right persons 
and not merely the right number can be 
successfully performed only when a full 
exchange of views and information takes 
place between student and those respon- 
sible for the recruiting. Hence a thorough 
assessment of the facts is basic. 
Unfortunately the matter of quality 
does not always receive proper attention. 
If we were to set standards comparable to 
those established by medicine, we would 
be choosing students who fall in the 
upper 25 per cent of their high school 
graduating classes in intelligence, scho- 
lastic attainment, and personality. Ac- 
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cording to estimates of Wemand, this 
would necessitate our attracting 45 per 
cent of all high school graduates who 
fall in the upper 25 per cent of their 
classes in the three qualifications men- 
tioned. All too frequently our teacher- 
preparatory institutions are forced to ac- 
cept students with considerably _ less 
promise than that exhibited by students 
in the upper quarter of their classes. The 
old saw about not being able to make a 
silk purse out of a sow’s ear applies here, 
and unless and until education can attract 
its share of the talented, the teaching pro- 
fession will not advance either in status 
or in effectiveness. 

A semi-direct attack on the problem is 
the provision of financial aid in the form 
of scholarships and fellowships to pro- 
spective teachers. This appears to be an 
essential element in a successful recruit- 
ment program. The bulk of the teacher 
recruits come from the lower middle 
class of the population, hence they are 
not financially able to attend college four 
or five years. Until recent years little 
public attention has been given to this 
problem. Fortunately the situation is im- 
proving. Eighteen states made specific 
provision in 1957 for scholarship grants. 
Florida, Ohio, Virginia, and Maryland 
provide sums from $300,000 to $500,000 
each year by way of aid. Conditions are 
not infrequently attached to the scholar- 
ship awards. Sometimes the student signs 
a note which is cancelled when he com- 
pletes either a specified amount of study 
or a year of teaching. If he fails to enter 
teaching, he is obligated to refund the 
amount he received. The National Con- 
gress of Parents and Teachers has also 
made substantial grants over the past sev- 
eral years to those preparing for teach- 
ing.® 

5 Perhaps the most significant effort to pro- 


vide financial aid for prospective teachers has 
been the signing into law, on September 2, 1958, 


There is evidence to suggest, from an 
analysis of the facts in several states, that 
go per cent of those helped through 
scholarships have been employed later as 
teachers. The success of any aid plan ob- 
viously depends upon the standards used 
in selecting those to whom the awards 
are given. If the basis is primarily need 
and not ability, then the results are sure 
to be disappointing. But the desirability 
of providing financial aid to gifted young 
men and women as a means of attracting 
them to enter teacher-preparatory pro- 
grams cannot be questioned. 

While the efforts to persuade able 
young people to enter the profession 
through direct approaches must continue, 
it is certain that indirect attacks on the 
problem along a broad front are likely to 
bear more fruit. For one thing, parents 
who exercise great influence over pupils 
in their choice of careers must somehow 
be convinced that teaching is a noble and 
respected profession and that their chil- 
dren would do well to give it serious 
consideration. At the White House Con- 
ference on Education one of the reports 
set forth clearly what needed to be done 
to increase the supply of good teachers. 
Three basic requirements were listed: (1) 
prestige and status must be made com- 
parable to other professions; (2) salary 
structure must be high enough and flex- 
ible enough to compete with other fields 
bidding for manpower; and (3) the 
teacher’s job must be so defined as to 
challenge and attract the interest of tal- 
ented ann 


of the National Defense Education Act of cu 
Title II of this Act provides for substantial 
sums of money to be spent during the next four 
years for loans to students. It further provides 
that, should a student enter upon a career of 
public school teaching, one-half of the loan 
would be forgiven. 

®Elaine Exton, “Getting Quality Teachers.” 
The American School Board Journal, Vol. 132: 
56-58, February, 1956. 
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Perhaps the most obvious of the three 
requirements is salary. While the matter 
of remuneration is a complicated one, 
there is no doubt about the fact that 
teachers’ salaries have rather consistently 
lagged behind those paid in other occu- 
pations. Even with recent improvements, 
the appeal to men teachers especially is 
scarcely sufficient to enlist many of the 
abler ones in classroom teaching. The 

typical salary of classroom teachers is 
$4520 and the typical range for all teach- 
ers extends from $3800 to $6950. In 
eleven states the average salary is still 
under $3500. A few communities are 
paying maximum salaries approaching or 
exceeding $10,000 to those holding a doc- 
tor’s degree or the equivalent.” 

While it appears obvious that teachers 
will never compete successfully with 
business or medicine in the matter of in- 
come, the disparity must be cut down 
considerably if gifted persons are to be 
attracted to teaching. Someone reported 
recently on a school teacher who died 
leaving an estate of a quarter of a million 
dollars. This was attributed to her indus- 
try, her frugality, her wisdom in making 
investments, and an inheritance from her 
uncle of $240,000. My frank opinion is 
that salary levels will not be raised signifi- 
cantly (certainly not in proportion to 
cost of living and the wages of other 
groups) until the states and the Federal 
Government participate more actively in 
the support of education. As long as 
Washington and certain forces now op- 
posing federal aid continue to ignore the 
basic issue of supporting schools, we will 
have to inch our way along. If the teach- 
ing profession and lay friends of educa- 
tion hope to elevate ‘the economic level 
of teachers, they should concentrate their 


7 Statistics taken from National Education 
Association Research Bulletin, Salary Roundup, 
Vol. 36, No. 1, February, 1958. 


efforts on better ways to finance educa- 
tion. 

There are some who see in “merit rat- 
ing” the answer to the problem of at- 
tracting and retaining good teachers. 
Perhaps they are right, but it is my opin- 
ion that the evidence to date does not 
point in this direction. This point of view 
is supported by the logic found in the 
Winnetka, Illinois, “Report of a Lay 
Citizens’ Salary Committee.” * This Com- 
mittee was composed of business and pro- 
fessional leaders well informed on merit 
rating schemes in industry. It was their 
conclusion that merit rating was ill-suited 
to the needs of the local school system, 
and they rejected it in proposing a new 
salary schedule for Winnetka. If salary 
levels can be elevated to the point w here 
teachers can maintain a truly professional 
standard of living, there will be little 
reason for provisions which exceed this 
in order to attract and retain gifted teach- 
ers. It is inconceivable that a person in 
his right mind would now or ever choose 
teaching as a vocation primarily because 
it promises to pay well financially. If eco- 
nomic gain is the chief motive, business, 
law, engineering, medicine, and several 
other vocations offer more promising 
opportunities. 

There is a growing conviction on the 
part of many able educators and lay citi- 
zens that one reason for the low esteem 
in which the profession is held is the low 
standards which obtain. Programs of 
teacher-training institutions are criti- 
cized, education courses are held up to 
ridicule, and wholesale condemnation of 
existing certification requirements is being 
made. There is no doubt but that these 
attacks are influencing many young peo- 
ple in their choice of a career. Some of 


8 Report of the Citizens’ Advisory Committee 
on Teacher Salaries. Winnetka, Illinois, Jan- 
uary, 1958. 
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the appraisals are downright unfair, the 
data reported are unreliable, and the mo- 
tives of the critics are questionable. These 
critics often overlook the fact that the 
teaching profession is in a state of transi- 
tion and fail to see that tremendous 
strides have been made during the past 
half century. Even within the past four 
decades we have advanced from two 
years of high school training to a bache- 
lor’s degree as the minimum preparation. 
But it is true that we still have too many 
watered-down programs in some of our 
teacher-educating institutions, and we 
need to improve our standards qualita- 
tively as well as quantitatively. Among 
other things we need to revitalize the 
program and be sure that the experiences 
provided students are related to the pro- 
fessional tasks inherent in teaching. 


Moreover, efforts should be made to in- 
sure that the content taught in the pro- 
fessional schools is rich and meaningful 
and that scholarship is respected and ad- 


hered to. 

The critics are apparently unaware of 
the magnitude of the task of establishing 
and maintaining standards in teacher 
training comparable to those achieved by 
medicine and law. To find professors of 
the calibre required to insure high quality 
of instruction in such an ill- -supported 
profession as ours is no simple undertak- 
ing. The salaries of college professors, ex- 
cept in such schools as law and medicine, 
are lower relatively than those of the 
classroom teachers in the public schools. 
Hence the problem of attracting gifted 
men and women to teach at the college 
level. But there is no denying that the 
problem of attracting able people to pub- 
lic school teaching is related to that of 

maintaining teacher-preparatory institu- 
tions of a very high order. A student’s 
reaction to his basic training for teaching 
should be as enthusiastic as that of a 


medical or law student. This means we 
must put our programs in teachers col- 
leges and schools of education in order 
and maintain high standards. A long step 
in this direction was the creation by the 
NEA of the National Commission on 
Teacher Education and _ Professional 
Standards. This organization is com- 
mitted to the task of raising certification 
levels and of accrediting only those 
teacher-preparatory institutions that meet 
the standards established. Self-criticism 
of this type and the assumption of con- 
trol within the profession of matters 
heretofore left in the hands of those less 
well equipped to manage them are 
among the most hopeful signs in the cur- 
rent picture. 

There are ,also problems related to 
prestige which cannot be resolved over- 
night. The public image of the school 
teacher leaves much to be desired. While 
admitting the great social service inherent 
in the profession, the public tends to 
look upon teaching as an old maid’s oc- 
cupation only slightly above the level of 
baby sitting. The proof of this is ap- 
parent in some of our elite communities. 
From among occupations and professions 
for which training is begun in these 
school systems, teaching is seldom elected 
by either parents or children. This was 
disclosed a few years ago in a study made 
by the Metropolitan School Study Coun- 
cil of the intentions of seniors with re- 
spect to their future vocations. Only 
about 6 per cent elected to teach and 
probably fewer than this actually entered 
the profession. The annual demand for 
new staff members in these highly se- 
lected, well-to-do school systems is sub- 
stantially greater than 6 per cent. What 
is more significant, these communities 
often represent the cultural elite of 
America and they should be contributing 
more of their young people than the 
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average community to a profession in 
which brains and cultural background 
mean so much. An interesting study by 
Dukes of the influences affecting the 
choice of vocations by seniors in Dela- 
ware repeatedly showed that the low 
status accorded teachers was a serious ob- 
stacle to recruitment. Low salaries and 
low esteem seemed to go hand in hand. 
One of the high school seniors in the top 
quarter of his class in a Delaware high 
school, when asked why he didn’t choose 
teaching as a career, wrote: 


I do not want to become a teacher for I 
do not see the challenge and the oppor- 
tunities of other professions in the teaching 
field. . . . In every other field the individual 
keeps on learning and his own progress is 
expressed by the increase in salary, position 
and satisfaction he gets out of his efforts. 
The teacher drudges along with extensive, 
but for me uninteresting and ungainfully 
boring work, while in other professions you 
either succeed or fail and start something 
else. I prefer a more colorful and more gain- 
ful professional life than that of a teacher.® 


This reaction is not uncommon and 
reveals the ignorance of many young 
people with respect to the real opportu- 
nities in teaching. 

An analysis of the characterizations 
presented on television and in the movies 
would, I feel confident, support the gen- 
eralization that teachers are still viewed as 
somewhat atypical. We may have shaken 
off the robes of Ichabod Crane, but fig- 
uratively we still are not attired like the 
business executive, the attorney, or the 
physician. There is a certain skepticism 
on the part of many laymen as to the 
normality of an individual who has 
elected to spend his life in such a humble 
calling. Public school teachers have not 


®Reese Dukes, “Delaware Teacher Recruit- 
ment Study.” Doctor of Education Project Re- 
port, Teachers College, Columbia University, 
1954, p. 61. Typewritten. 


achieved the status of “egg heads,” since 
they lack the long years of preparation, 
and in the minds of the general public 
we have a long way to go before be- 
ing fully accepted as ‘equals of other pro- 
fessional workers. Citizens’ committees 
are attempting to correct this situation, 
but it is a slow process. We need the help 
of Hollywood and the TV industry and 
perhaps some of the methods of the 
“Hidden Persuaders” to make the teach- 
ing profession attractive to talented 
young people. We need a Lionel Barry- 
more to do for teaching what he did for 
the medical profession by portraying 
physicians (in the Dr. Kildare pictures) 
in a light which made the job challenging 
and appealing. Instead we get a Milque- 
toast character like Mr. Peepers or an 
odd ball, even though lovable, like Mr. 
Chips. Even the clergy have done a better 
job than we in getting Hollywood to 
portray their members in a favorable 
light and create an image that has appeal. 
One can, of course, think of exceptions, 
but our public relations have been rela- 
tively ineffective in presenting a picture 
of the classroom teacher that is exciting 
to young men and women. Moreover the 
present image is a false one. By and large 
we are as normal as any professional 
group and our jobs could be just as in- 
teresting and full of opportunities. 
Finally, we do need to clarify our 
conceptions of the teacher’s task if we 
are to arouse the interest of our ablest 
young people. Teachers have been sub- 
jected to all kinds of duty assignments, 
some of which certainly cannot possibly 
be classified as professional in char- 
acter. A Pennsylvania court case (the 
Coronway case) a few vears ago revealed 
the fact that the courts and school board 
members, the State Superintendent of 
Schools, and undoubtedly many laymen 
not directly engaged in establishing 
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school policies were at wide variance in 
their interpretation of the appropriate 
duties to be assigned a teacher. The im- 
mediate issue was whether an instructor 
in mathematics in the Lansdowne school 
district could be required, as part of his 
job, to collect tickets at football games. 
There were some legal technicalities that 
are of interest, but the point of view 
with respect to what is expected of a 
teacher is particularly pertinent here. 
A quote from the opinion handed down 
by the Superintendent of Public Instruc- 
tion is indicative of the problem: 


It is apparent that the General Assembly 
has given authority to local boards of school 
directors to regulate the conduct of pupils 
and teachers at athletic contests, and to re- 
gard them as under their direction at such 
times. Furthermore, we believe that the ar- 
gument advanced by the Board of School 
Directors, that the presence of a member 
of the faculty in an official capacity, at a 
football game or other athletic contest, un- 
der the sponsorship of the local school dis- 
trict, to assist in regulating the conduct of 
the students attending, has considerable 
merit, from the administration point of 
view. 

It would be a difficult, if not impossible 
task, for anyone to endeavor to distinguish 
between things professional and things non- 
professional, in connection with the prac- 
tice of teaching or any given profession. 
Nevertheless, of necessity, such seeming 
non-professional duties, pleasant or other- 
wise, are frequently essential to the comple- 
tion of the over-all assignment or respon- 
sibility. In some school ‘districts, especially 
those where economy must be practiced, 
we find that teachers think it not unusual 
or non-professional, for them to perform 
certain custodial or janitorial functions.!9 


The Court of Common Pleas of Dela- 
ware County reversed this opinion and 
held that taking tickets was inconsistent 


10 Taken from an opinion of the Office of 
Superintendent of Public Instruction, Common- 
wealth of Pennsylvania, Harrisburg, Pa. #82, 
June 27, 1951. Mimeographed. 


with the professional duties of a teacher, 
but it went on to say: 


Modern schools are more and more offer- 
ing to men students opportunities to par- 
ticipate in extra-curricular activities, most, 
if not all of which broaden the experience 
and knowledge of pupils participating 
therein. The assignment of teachers to su- 
pervise such activities is well within the 
power of school boards." 


It appears that the distinction between 
professional and nonprofessional duties 
cannot be drawn sharply, but it is evi- 
dent that able young men and women are 
likely to be affected by the nature of 
the duties that are commonly assigned 
teachers. Chaperoning dances, ticket-tak- 
ing, and acting as nursemaids, important 
as they may be to the school enterprise, 
are not tasks for professionally trained 
teachers. We need to redefine the teach- 
er’s responsibilities in such a fashion that 
the intellectual challenge is apparent. The 
experiments with teacher aides may con- 
ceivably give us some clues to the de- 
sirable role of the classroom teacher. Un- 
fortunately the findings to date have not 
been sufficiently convincing to most edu- 
cators at least to lead to any significant 
changes in our assignment practices. 
State teachers associations should con- 
tinue to study the question of the teach- 
er’s role and take some positive steps to 
insure its professional character. 

As teaching becomes of age, greater 
freedom should be accorded experienced 
teachers to practice their art free of re- 
strictions and close supervision. One of 
the characteristics of a real professional 
is his freedom to develop and use his 
own techniques, to exercise his own 
judgment, and to be a unique individual 
as well as a member of a team. The more 


11 Decision of Judge Erwin of the Court of 
Common Pleas of Delaware County, October 
23, 1951. 
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discriminating youngsters will be influ- 
enced in their decisions by considerations 
of this nature. This suggests that at some 
period in a teacher’s career we recognize 
the need for a grant of freedom far be- 
yond anything we now acknowledge. A 
great profession can never be achieved 
without this. Hence we need to re-ex- 
amine the job and the role of the public 
school teacher and work toward a true 
professional status for those who have 
the preparation, the experience, and the 
intellectual qualities demanded. 

In conclusion, able teachers can be at- 
tracted to and retained in our public 
schools only through efforts along a 
broad front. We must use direct ap- 
proaches involving guidance of pupils 
into teaching during high school student 
days. Teacher- -preparatory institutions 
must double their efforts to identify the 
talented and interest them in entering the 
profession. Club activities must be en- 
couraged and teaching experiences pro- 
vided youngsters as a self-screening de- 
vice and as a means of separating the 


teaching wheat from the chaff. Then we 
must concentrate our efforts also on in- 
direct approaches. Financial aid in the 
form of scholarships and _ fellowships 
must be more generously provided. Sal- 
aries must be raised, and this is contin- 
gent on state and federal aid plans. The 
quality of teacher-preparatory programs 
must be improved to the point where the 
intellectually able student respects the 
content of the teacher-preparatory cur- 
riculum, his instructors, and the scholar- 
ship expected of him in order to survive 
and graduate. Better and longer prepara- 
tion must be provided for entrance into 
the profession. Finally we must create 
a more attractive image of the school 
teacher, so that virile young people with 
ambition and enthusiasm will be chal- 
lenged by the thought of becoming a 
teacher. Along with this we need to re- 
define the teacher’s assignment and re- 
sponsibilities in a fashion that insures a 
truly professional role—one that permits 
a gifted teacher an opportunity to be 
creative and free. 
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¥Y concern in what follows is with 
M the role of teachers in producing 
and maintaining the unity of civilized 
existence.-In the first section I suggest 
that the health of culture may be meas- 
ured by the balance between differentia- 
tion and unification, and that modern 
civilization is beset by an excess of the 
former. In the second section I argue 
that the autonomous school offers the 
most promising means of insuring the 


needed integration. On the basis of this 
analysis, in the third section I make some 
specific proposals for integrative studies 
in teacher education. 


I 


Human experience is a continual tug 
of war between the claims of unity and 
of multiplicity. In the philosophic tradi- 
tion this tension is evident in the con- 
trast between thinkers who emphasize 
the oneness of reality and those who are 
impressed with its many-ness. In early 
Greek speculation, Parmenides regarded 
reality as one, indivisible, and unchang- 
ing, while Heraclitus saw the ultimate as 
ceaseless movement and alteration, and 
the Atomists sought to combine the 

* Among Dean Phenix’ recent writings are 
Philosophy of Education (Henry Holt and 
Company, 1958) and Religious Foundations of 


Education, soon to be published by the Bureau 
of Publications, Teachers College, Columbia. 
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claims of both by a metaphysics of 
indivisible units-in-motion. In modern 
times, the rationalistic Spinoza enjoyed a 
vision of intellectual unity, while the em- 
pirical-minded Hume dissolved “being” 
into atoms of sensation, and Kant offered 
a reconciliation of the two through a 
critical philosophy of knowledge. Among 
the philosophers, perhaps it was Hegel 
who most systematically explored the 
meaning of this interplay of the one and 
the many. He saw all human history as a 
dialectical process wherein prov isional 
unities beget diversities which are then 
reunited with their sources on a higher 
level of synthesis. 

Similar tensions and contrasts mark the 
development of all civilized thought. The 
several systems of Indian philosophy, for 
example, may profitably be viewed from 
the standpoint of this monism-pluralism 
polarity. 

In contemporary culture two of the 
most striking illustrations of the inter- 
weaving of unity and plurality are the 
scientific enterprise and democratic so- 
cial organization. Scientific investigators 
are constantly engaged in exploring new 
domains of experience, discovering new 
facts, and analyzing the old simplicities 
into new complexities. At the same time 
they seek to unite the isolated data of 
inquiry by means of theoretical struc- 
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tures into comprehensive explanatory 
systems. Thus the pathw ay of science is 
twofold and dialectical: both to display 
more and more the manifoldness of na- 
ture and to show by the formulation of 
natural laws how these many exemplify 
certain great simplicities. 

Similarly, in the realm of social exist- 
ence, democracy represents the attempt 
to effect the optimum adjustment of the 
competing claims of freedom and order. 
Freedom represents the dimension of 
plurality and order the dimension of 
unity. The goal of democracy is sym- 
bolized in the motto E pluribus unum, 
the welding of plural interests into a co- 
herent social commonwealth. The many 
are not dissolved into an undifferentiated 
unity, but genuine indiv iduality is pre- 
served within a framework of construc- 


tive coordination. 
I suggest that a healthy civilization is 
balanc ed with respect to ‘differences and 


unity and that the excess of either plu- 
rality or oneness is a mark of an ailing 
culture. When differentiation dominates, 
the result is chaos, anarchy, destructive 
conflict, waste, dispersion, and triviality. 
When unity reigns supreme, the conse- 
quence is stagnation, rigidity, inflexibil- 
ity, and sterility. The well-balanced civil- 
ization possesses dynamic and contrast-ful 
integrity, wherein differences both tem- 
poral and extensive are so related as to 
become mutually enhancing. 

As might be expected, educational 
thought and practice illustrate the afore- 
mentioned polarities and tensions in cul- 
ture and society generally. When the 
tradition of the schools becomes fixed in 
a rigid, unchanging pattern, education 
suffers from overemphasis on unity. The 
curriculum is standardized, and learners 
are expected to conform to it. Against 
such traditionalism the “progressives” re- 
bel, in favor of individuality, freedom, 


variety, and creative process. The Pro- 
gressive Education movement of the 
present century was just such a reaction 
away from an excess of unity toward 
greater differentiation. More recently the 
claims of unity have been pressed against 
the alleged excesses of the progressives. 
The introduction of “core’ ’ curricula, the 
restriction of free electives, the renewed 
emphasis on “standards” and “discipline,” 
and the organization of studies around 
“the essentials” and “the Great Books” 
are evidence of the concern for greater 
unity and continuity in the materials of 
instruction. 

What, now, is the present condition 
of our civilization—and of its educational 
components—in respect to the balance of 
unity and differentiation? I think the 
evidence is abundant that we suffer from 
an excess of multiplicity. We are rich 
in variety of experiences and in the ac- 
cumulation of things, but poor in the 
means. of coordinating them meaning- 
fully and productively. Knowledge mul- 
tiplies so rapidly that not even the spe- 
cialists can remain fully informed in their 
own subjects, let alone in other fields of 
inquiry. The ‘current phrase, “the ex- 
plosion of knowledge,” appropriately 
expresses the contemporary intellectual 
predicament. Personal life is similarly dis- 
organized. Modern man drifts on a tide 
of unmeaning. Beset by “anomie”—with- 
out convincing standards—he too often 
struggles in vain for a basis for order in 
his existence. Social and political life, in 
which corporate existence is molded by 
the ever-shifting pressures of disparate 
and conflicting interests, reflect the same 


lack of i integrity and direction. 


If this diagnosis is correct, the most 
urgent need in our culture is for a prin- 
ciple of integrity whereby the exuberant 
manifoldness of this dynamic civilization 
may attain some common measure. Even 
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if they were possible, cessation of i inquiry 
and withdrawal from the pursuit of in- 
dividual interest would be no solution. 
Neither does a return to the ways and 
beliefs of the past suffice. The integrity 
of contemporary civilization must be 
achieved through a fresh ordering of the 
very elements whose variety and extent 
constitute its central problem. 


II 


The desired integration of culture can- 
not be produced by an abstract principle 
—by a disembodied ideal. There must 
be social institutions through which the 
organizing principles can be made con- 
cretely effective. Historically the two 
main institutional structures exercising 
the integrative function have been the 
state and organized religion. In modern 
industrial society there are at least three 
new institutional complexes which offer 
themselves as alternatives to government 
or organized religion as prime agencies 
of cultural integration. One is business, 
a second is the mass media. Business and 
industry, by effectively controlling the 
material conditions of life, may with con- 
siderable justice claim to mold the basic 
pattern of modern existence. In an im- 
portant sense ours is a “business society.” 

Regarding the mass media: with the 
perfecting of modern tools of communi- 
cation, a powerful new means of exert- 
ing a pervasive and penetrating influence 
on attitudes and values, and thus on the 
general climate of culture, has come into 
being. 

The third important new unifying 
agency is the educational system. Only 
in recent times has the school become 
competent to take this role. There are 
two reasons for this. One is the rise of 
universal education. In cultures where 
educational opportunity was restricted 
to the few, the school could not serve 


as an integrating agency, except indi- 
rectly through the primary unifying in- 
stitutions such as government or church. 
As we now move rapidly into an era of 
education for all, the school becomes po- 
tentially a powerful primary agency for 
determining the form of civilized life. 

The second reason for the new role of 
the schools is that modern knowledge, 
which the schools aim to communicate, 
is, at least to a degree, scientific in char- 
acter. The scientific ideal does away with 
private, esoteric, individual insights in 
exchange for understanding which is uni- 
versally valid, publicly verifiable, and ex- 
perimentally demonstrable. Hence, the 
new knowledge, the chief stock-in-trade 
of the schools, has become in principle 
a ground for reaching agreement, thus 
establishing communities of mutually in- 
telligible discourse. Education for all, or- 
ganized around methods of i inquiry which 
promote common understanding, has be- 
come a crucially important agency in 
cultural integration. 

Government, organized religion, busi- 
ness, the mass media, and organized edu- 
cation, then, today contend for primacy 
in the coordination of contemporary 
life. When any of the first four are given 
the lead, the schools must assume a de- 
pendent and derivative position. The 
Communist states clearly illustrate the 
total subordination of education to the 
interests of the state. Many exponents of 
organized religion argue that schools 
should be under ecclesiastical authoritv, 
and growing parochial systems in a num- 
ber of religious groups are concrete evi- 
dence of that conviction. Recent studies 
by Harold Clark and others have shown 
the astonishing degree to which industry 
has already undertaken educational func- 
tions, particularly at the post-high school 
level and in technical fields. The influ- 
ence of business interests on school boards 
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and boards of trustees at all levels is also 
well known. Finally, it may be seriously 
questioned whether controllers of the 
mass media rather than schoolmasters do 
not now call the tune for education. 

My thesis is that of all the potential 
agencies for providing coordinated direc- 
tion to modern civilized life only the edu- 
cational institutions are in principle fitted 
for the task, because those social agencies 
alone (I believe) are fully responsible 
to the claims of critical intelligence. 
I do not advocate that philosophers be 
kings. I do affirm that the communities 
of intelligent inquiry—of scholars and 
scientists, teachers and learners—provide 
the one promising source of constructive 
cultural integration. If schools are to 
function in this way, they must become 
increasingly autonomous—free and _ re- 
sponsible—and those who see the insti- 
tutions of education called to this task 
must resist every effort to subordinate 
the schools to other interests. 

Though analogies often seriously mis- 
lead, they are sometimes rhetorically use- 
ful. To illuminate my thesis I shall take 
a chance with the familiar and in some 
respects inappropriate analogy between 
society and the biological organism. An 
organism has two kinds of cells: somatic 
or ‘body cells and germ cells. The somatic 
cells are differentiated for various spe- 
cialized functions in the several kinds of 
body tissue. The germ cells are also spe- 
cialized, but in a different way, namely, 
to represent the whole organism in repro- 
duction. Only the germ plasm contains 
the plan of the whole organism, so that 
it alone can bring into being a new gen- 
eration. 

The analogy is that the social struc- 
tures responsible for holding together 
and re-creating civilization are like the 
germ plasm, and my thesis is that schools 
and teachers are designed to be germ 


plasm for the social organism and that 
other institutions should be like the spe- 
cialized body tissue but mot primarily 
responsible for the propagation and im- 
provement of the cultural treasure. 

To elaborate the analogy one step 
further, we might consider the fact that 
simple organisms like the amoeba repro- 
duce by fission, while more complex 
ones reproduce sexually. So perhaps we 
may think of repetition and duplication 
as an undeveloped mode of cultural con- 
tinuation, manifest in social systems 
where education is accomplished sep- 
arately by each social unit, such as caste, 
craft, or family. The advanced mode of 
societal reproduction would call for a 
class of social institutions specialized for 
cultural conservation and regeneration, 
also arranged so as to provide for crea- 
tive reconstitution rather than mere du- 
plication. Here the interactivity charac- 
teristic of vital educative communities 
corresponds with biological generation 
through sexuality. 

If the schools and teachers are to be, 
so to speak, the germ plasm of society, 
teachers must be specialized for whole- 
ness. If they are to take responsibility 
for the new generation, they must be 
guided by some idea of the main features 
of the civilization they are helping to 
bring into being. From this standpoint, 
teachers should be general specialists (or 
specialized generalists). Their specialism 
is in their professional competence for 
the process of transmitting and re-creat- 
ing culture. Their generalism is in the 
integral perspective from which they do 
their work—the informed sense of the 
whole in the light of which they direct 
their teaching efforts. 


Ill 


I want finally to suggest specifically 
what the view sketched above might 
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mean for teacher education. As I see it, 
the preparation of the teacher should 
comprise three kinds of studies: 

A. Studies in the major skills and fields 
of knowledge. Every teacher needs to 
have mastered the basic common skills of 
mind and hand, to have acquired some 
understanding of the main areas of mod- 
ern knowledge, and to have explored 
some field or fields in depth. 

B. Professional studies. The teacher 
needs to learn the special arts of teaching 
and to understand their rationale. That is, 
he requires skill in instruction and theo- 
retical understanding of this activity. 
The essential areas of professional study, 
in my view, are as follows: 


1. The psychological foundations of 
education. For example, human 
development, learning theory, 
personality, and motivation. ; 

. The social sciences of education. 
For example, sociology of the 
school, education and _ politics, 
economic factors in education. 

. The history of education. 

. Special curricular studies. Meth- 
ods and resources for teaching in 
the several subject fields and at 
the various maturity levels. 
Various special professional dis- 
ciplines, as required by the in- 
dividual’s vocational plans. For 
example, guidance, school admin- 
istration. Practical wisdom in 
these fields, together with theo- 
retical grounding. 

. Supervised teaching or other ap- 
propriate field experience. 


C. Integrative studies. Studies of type 
A above contribute to the depth, rich- 
ness, and variety of the teacher’s knowl- 
edge, and studies of type B help in the 
development of professional competence. 
If the teacher’s education includes only 


these two kinds of preparation, he will 
merely have gained efficiency in me- 
diating the uncoordinated multiplicity 
which now imperils our civilization. If 
teachers are to assume responsibility for 
the creative reproduction of civilization, 
they must have a third type of prepara- 
tion, namely, integrative studies. Such 
studies should be valuable not only for 
teachers but for all students; every per- 
son, to be well educated, needs to de- 
velop a more or less comprehensive and 
coherent scheme of life and thought. But 
if the thesis herein presented is correct, 
professional educators have a unique re- 
sponsibility for leadership in the integra- 
tion of culture. 

There is a sense in which all studies, 
imaginatively taught, can be integrative 
in character. Even the most specialized 
subjects can be presented with a sense 
of the whole, that is, from a perspective 
which places them in proper relation to 
other realms of experience. “General 
education” in any field might well be re- 
garded as teaching done with the delib- 
erate aim of contributing to an integral 
civilization. So also “liberal education” 
can be interpreted as the pursuit of learn- 
ing with relentless concern for the inter- 
connections and mutualities of human ex- 
perience. 

The integrative studies I am proposing 
here are more consistently and pointedly 
designed for the development of a com- 
prehensive outlook than these “general” 
or “liberal” studies. They would most 
usefully be undertaken by mature stu- 
dents who had already acquired a good 
liberal education. Integrative studies may 
be useless or positively harmful when 
pursued by persons without a consider- 
able fund of well-assimilated knowledge 
and experience. 

The fundamental integrative studies 
important for all professional educators 
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and relevant to all special fields of learn- 
ing I consider to be the following Six: 


1. Human nature. Many disciplines 
deal with the nature of man. The contri- 
butions of the many special fields need 
to be brought together into a synoptic 
study of human beings—of the persons 
to be educated. Suggested topics for an 
integrated course in human nature are: 
The sources of our knowledge of human 
nature (biology, sociology and anthro- 
pology, psychology, philosophy, theol- 
ogy, literature, the arts). The human or- 
ganism. Social foundations of human 
nature. Varieties of human nature (in- 
cluding individual differences). Man as 
thinker. Man the maker. Man at play. 
Imagination and memory. The symbolic 
process. The emotional ‘life. Motivation, 
value, meaning. Human freedom. Human 
destiny. The good man, ideals of human 
personality. 

. Teaching students to think. All 
teaching i is concerned with instruction in 
right thinking, and the particular disci- 
plines of thought can never be displaced 
by a generalized course in thinking meth- 
ods. Nevertheless, it is important for the 
professional educator through an inte- 
pe study to examine quite self-con- 
sciously the ingredients, canons, and va- 
rieties. of critical intelligence which 
operate in the many special disciplines. 
Such a study would be somewhat akin 
to many of the courses commonly given 
in critical thinking, logic, and scientific 
methods, but w ould be oriented toward 
and illustrated by typical teaching situa- 
tions. Examples ‘of topics for this kind 
of course are: Thinking and correct 
thinking. Using words correctly. Con- 
structing and understanding sentences. 
The principles of argument. The science 
and art of observation. Experimenta- 
tion. Theory construction. Explanation. 


Mathematical reasoning. Statistical think- 
ing. Historical understanding. Thinking 
in the arts, in morals, in religion. 

3. Education and the creative process. 
In every subject field the teacher is also 
concerned with helping students to be- 
come creative. In some respects crea- 
tivity in the various disciplines is specific 
and nontransferable. One can no more 
teach students a general method of creat- 
ing than a sovereign way of thinking. 
Nonetheless, it is desirable for those who 
are designated as custodians of the civil- 
ized heritage to gain some comprehensive 
view of the available approaches to the 
development of creativity. Sample topics 
might include: Problem solving as crea- 
tive process. Science and imagination. 
Stimulating inventiveness. Instruction 
through research. Social and cultural 
conditions for creativity. Creativity in 
human relations. Creation in the arts. 
Re-creation. Creative work. Teaching as 
creation. 

4. The values we teach. The goal of 
all teaching is “the good life.” Some con- 
ception of what that good life is—some 
value conviction—underlies every deci- 
sion the educator makes. Every educator 
needs to look carefully and critically at 
the more or less coherent array of beliefs 
which are implicit in his teaching ac- 
tivity. He should make explicit the values 
which he seeks to advance. Surely we can 
expect no consensus on any one set of 
values. The goals of Western civilization, 
or the objectives implicit in the Ameri- 
can way of life, are too ill-defined and 
a disputed to offer hope for unanim- 

7, But this provides no excuse for fail- 
nt to examine the issues on which some 
commitment must be made and on which 
the major options can be critically ex- 
plored. A synoptic study of the substan- 
tive values in American civilization and 
how they can be taught might include 
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such topics as: Intellectual values. Stand- 
ards for sex and family life. Manners. 
Esthetic values in our culture. The ethics 
of mass communication. Social class. 
Race. Religion. The occupational struc- 
ture. The use of natural resources. Po- 
litical structure and process. International 
responsibility. Meaning of democracy. 

5. The realms of know ledge. At a 
well-advanced stage of his formal educa- 
tion every teacher should have an op- 
portunity within the compass of a single 
course of study to look at the whole 
range of academic disciplines, to see if 
and how they compare and contrast, to 
get a clearer notion of the methods, fun- 
damental concepts, and root metaphors 
of each, and to acquire some keys to 
more fruitful and economic lay explora- 
tion of the various scholarly fields. Such 
a course might, for example, be based on 
the essays in such works as Frontiers of 
Knowledge in the Study of Man, edited 
by Lynn White, Jr. (New York: Har- 
per, 1956), or The New Outline of 
Modern Knowledge, edited by Alan 
Pryce-Jones (New York: Simon and 
Schuster, 1956), on a series of authorita- 
tive books for the layman (many excel- 
lent inexpensive editions are now avail- 
able for students in such courses), or on 
a series of lectures by competent schol- 
ars in the major fields who are interested 
in interpreting their special disciplines to 
educated laymen, particularly to teachers. 

6. General curriculum. Finally, the 
teacher should be led to consider the ul- 
timate integrative problem: How shall 
the human nature studied in its whole- 


ness (1, above) be helped to develop in 
the light of the unitary goals of thinking, 
creating, valuing, and knowing (2, 3, 4, 
and 5, above)? This is the problem of 
general curriculum. How shall learning 
be directed throughout the total life 
span of a person, considering what he 
totally is, can be, and ought to be and 
what, in sum, is available and needful to 
learn? A consummatory course in gen- 
eral curriculum (this is the quintessence 
of “educational philosophy”) might in- 
clude such topics as these: The determi- 
nants of curriculum. The plurality of 
curricula. Curriculum making as an art. 
Ways of organizing experience. Educa- 
tion for work and for leisure. Learning 
to be a citizen. Formal and informal edu- 
cation. Purpose, goals, and methods of 
the several major subject fields, consid- 
ered in relation to one another and to the 
total pattern of personal growth. 


IV 


In Summary. 1 have expressed the be- 
lief that mankind is now confronted with 
the threat of intellectual, personal, and 
social disintegration because the analyti- 
cal, elaborative, and diversifying powers 
in modern civilization are not balanced 
by equally strong coordinating forces. 
Next I have argued that schools and 
teachers are uniquely equipped and ide- 
ally responsible for supplying the needed 
cultural integration. Finally I have sug- 
gested some “specific ways in which the 
curriculum of teacher education might 
provide for the better discharge of that 
exciting responsibility. 
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The Academic Marketplace, by Theo- 
dore Caplow and Reece J. McGee. 
New York, Basic Books, 1958. 262 pp. 
$4.95. 


This is sure to be among the most fre- 
quently misquoted books published last 
year or any year. For the authors and the 
publisher have taken considerable pains 
to see to it that if the reader’s eye catches 
nothing else, it will be trapped and held by 
a series of bold-face-type quotations right 
out of the mouths of the professors them- 
selves. And while most of these quotations 
make the professors look ridiculous, many 
of them simply cannot be accurate in the 
form in which they are presented and out 
of the contexts from which they have been 
selected. Since the authors themselves have 
done such an illustrious job of misquoting 
they are not entitled to much indignation 
if others follow suit. 

And follow suit they will, of course. The 
fact is that many Americans feel bitterly 
inferior to intellectuals, and especially re- 
sent those who are safely ensconced in 
Academia. Above all, men with brains and 
talent who are permitting agencies and or- 
ganizations to put their talents to uses of 
which they are not very proud are always 
on the lookout for ways to bring the lofty 
academic down from his moral perch. 

For these reasons, the most self-demean- 
ing of these statements by professors are 
sure to become cocktail-party tidbits for 
the anti-intellectuals. In these ways, Caplow 
and McGee have done for their fellows in 
Academia what Vance Packard and W. H. 
Whyte have done for their fellows on Mad- 
ison Avenue and in Corporation Alley. 

All this is regretful. For underneath all 
the cuteness, the striving for effects, and 
the inappropriate quotations, there is a 
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rather good study of the university as a 
social system, with special reference to the 
problems of hiring, firing, motivating, pro- 
moting, and organizing the work of the 
productive personnel of Academia, namely, 
the professors, Yet not many readers are 
likely to be tempted into a study of the 
book’s serious contents, and_ reflection 
upon them, when they can apparently get 
at least a conversational command over the 
book simply by a rapid reading of the quo- 
tations. For this the authors have no one 
to blame but themselves. 

Chapters 1 and 2 of the volume deal with 
the background of the study and the meth- 
ods pursued in securing and analyzing the 
data. Briefly, the unit of analysis con- 
sists of a “vacancy and replacement,” in- 
volving a full-time faculty position. The 
authors asked, “Under what circumstances 
did vacancies occur and in what ways were 
these vacancies then filled?” They asked 
these questions about 237 vacancies which 
occurred in the liberal arts departments of 
nine major universities during the academic 
years 1954-55 and 1955-56. These nine uni- 
versities were drawn from the group of 
thirty-nine which comprise the membership 
of the American Association of Universities. 

Interviews were conducted, as frequently 
as possible, with the chairmen of the de- 
partments in which the vacancies and re- 
placements took place, and with at least 
one peer, i.e., colleague of same rank, of the 
man who had been displaced. No interviews 
were conducted with the vacators or the 
replacements themselves. 

Unquestionably, the study would have 
been much richer if the displaced and hired 
professors had themselves been interviewed. 
Unquestionably, however, this would have 
meant a much larger book, which would 
address itself to many questions other than 
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those to which the authors do pay attention. 

Yet it must be said that even for the pur- 
poses affirmed by the authors, interviews 
with the professors centrally involved would 
frequently have told us a good deal that 
we now feel is missing in our understand- 
ing of the process of vacancy and replace- 
ment. This is not to say that the men who 
left and the men who came would have 
presented a truer version of the process 
of departure and arrival. But interviews 
with them would probably have turned up 
a host of variables relevant to the academic 
profession which were not suggested by 
the interviews with chairmen and peers. I 
am not suggesting that the authors should 
have written a different book, but rather 
that the book they set out to write could, 
I believe, have been made substantially 
much richer and fuller in its truth by 
interviewing the candidates themselves. 

A view of the admirable range of ques- 
tions which guided the inquiry can be had 
quickly from the titles of the chapters. 
Chapter 3 investigates how the vacancies 
occurred. This is followed by chapters on 
how academic performance is evaluated; 
what the internal departmental strategy is 
in recruitment; what procedures are fol- 
lowed in recruitment; what factors deter- 
mine how the candidate is chosen and why 
he ultimately accepts or rejects an offer; 
and how the departmental interests and 
strategies are related to the morality of aca- 
demic government, including, prominently, 
the structured stresses which are present 
within and between departments, between 
members and chairmen, between deans and 
departments, and deans and higher admin- 
istrative officials. Attention is also paid to 
some of the techniques by which some of 
these stresses are sometimes resolved. 

Some remarks are then made, in passing, 
about the current marketplace for jobs, and 
the final chapter goes on to summarize 
some major features of the academic situa- 
tion, and ends by positing eleven recom- 
mendations aimed at improving the total 
situation. 

That Caplow and McGee are competent 


sociologists, there is no question. Nor is 
there any question but that they are knowl- 
edgeable about what goes on in universities. 
And their sociological competence is ap- 
plied fairly satisfactorily to the data, and 
presented in rather good, crisp prose. By 
and large, after reading the book, the aver- 
age nonacademic will understand rather 
more about how universities operate than 
he did before. And he will understand uni- 
versities in a more systematic fashion. The 
same probably can be said about those aca- 
demics themselves who do not know how 
to grasp the dimensions and regularities of 
the social system of which they are par- 
ticipating members. 

But now, some of the ways in which the 
book falls short of its mark must be pointed 
out. 

First, we get virtually no understanding 
here of the meaning of work for the aca- 
demics involved. Yet these aspirations and 
involvements, these “definitions of the situa- 
tion,” undoubtedly are major factors which 
condition the relationship between any aca- 
demic and his’ institution, and surely play 
a large role in determining how reluctant 
or willing he may be to move; to what kind 
of institution he may desire to move; what 
he will sacrifice; and how interested he will 
be in security as against new experience. 

These self-images must also play a very 
significant part in shaping the public image 
with which the academician confronts his 
peers and superiors. And they are undoubt- 
edly vital in determining how bound to the 
academic way of life is the average profes- 
sor; how limited therefore such a man is 
in his alternatives; and how exposed and 
relatively powerless he consequently proves 
to be when his administrative “superiors” 
choose to move in on him. 

Only on pages 228 and 229 do the au- 
thors display a keen sense for these dimen- 
sions of the academic situation. Their sensi- 
tive discussion here derives hardly at all 
from data presented in the first two hun- 
dred pages of the book. 

The book is off balance in one other 
major regard. We are given a vivid impres- 
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sion of how seamy the human relations can 
become in the academic marketplace and, 
in these matters, how very similar univer- 
sities are to any other formal organization, 
even those with much less “lofty” purposes 
and intentions. If we are to accept this im- 
pression, we see that the rat race in Ivy 
Hall is as swift, immoral, degrading and 
senseless as in Organization, Inc. 

But there is another side to academic life 
and to the academic job situation which the 
authors do not give us and which is highly 
relevant to their own questions and pur- 
poses. A look at this side of academic life 
shows us a social system oriented to rather 
admirable purposes, at least in its stated 
ideologies; structured loosely enough in 
many cases to permit more self-determina- 
tion and autonomy than is found in almost 
any other occupation; permissive and sup- 
portive, in the better cases, of considerable 
individuality and creativity; and turning 
out products, both in the form of research 
and of trained students, which in at least a 
fair percentage of the cases make a real 
difference in the life of our culture. 

Of these aspects of academic life, and 
their bearing on the marketplace, there is 
hardly a flicker of awareness or a whisper 
of mention in the volume. 

Metvin M. TumMIN 
Princeton University 


Reading: Chaos and Cure, by Sibyl Ter- 
man and Charles Child Walcott. New 
York, McGraw-Hill, 1958. x + 285 pp. 
$4.75. 


The authors, a remedial-reading special- 
ist and a professor of English, paint “a very 
grim picture” of the present status of read- 
ing in our schools. As they see it, “our pub- 
lic schools have retarded the reading of the 
average child at least two years—and prob- 
ably more—behind what it was forty years 
ago. ...” (p. viii) Why? Because they have 
persisted in using “a system that has never 
been successful”—the look-and-say method 


with incidental phonics. The cure? A 
proper method—systematic phonics! 

Like Flesch’s Why Johnny Can’t Read, 
this is an angry book with strong protests 
against the “reading experts,” “education- 
ists” and their misguided theories, and a 
simple, clear-cut solution—phonics. 

It is written in a crusading spirit, with 
a tendency to distort existing practices (i.e., 
the schools teach phonics, but badly 
and not until the third grade), although it 
does attempt to offer proof for its position. 
The authors are sensitive to the many sub- 
tleties in the reading process and make some 
challenging observations about the short- 
comings of current reading instruction. 

The book is organized in twelve chap- 
ters. The first ten are devoted to the “chaos” 
in reading and how it was brought about. 
The last two chapters and two additional 
sections present the authors’ “cure.” 

There is a great deal of material and all 
of it cannot possibly be reviewed here. 
Some of the basic themes and purposes ap- 
pear to be of major importance to the re- 
viewer. 

First, “the chaos.” Is reading achievement 
now two years behind what it was forty 
years ago? The authors say yes. What is 
their evidence? Educationists and reading 
experts who report that about one-third 
of the children in each grade are reading 
below average for their grade are quoted. 
They also cite cases with whom they have 
worked—bright children with reading prob- 
lems—and point with assurance to the in- 
crease in the number of remedial reading 
teachers. A most provocative datum, how- 
ever, which set this reviewer wondering 
runs as follows: On the current revision 
of the Stanford-Binet by Dr. Maude Mer- 
rill James, the reading subtest originally 
placed at the ten-year-old level in the 1916 
and 1937 editions, “now has to be put at 
the twelve-year level. At the age of twelve, 
60 per cent of California children can to- 
day perform on a test what 60 per cent of 
ten-year-olds could perform on the same 
test in 1916 and at the time of the first re- 
vision in 1937.” (p. 15) On all other parts 
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of the test, it is claimed, today’s ten-year- 
olds performed at the same level as on the 
two earlier editions. 

If this is found to be valid for California 
and for other states as well (the authors 
presented no bibliographic reference), then 
we have a major problem on our hands, If 
so, why? The authors claim that the why 
lies in the present method of teaching be- 
ginning reading. But it seems to this re- 
viewer that if the current method is to 
blame, then it should have affected the 1937 
edition of the Stanford-Binet as well, be- 
cause when the 1937 normative population 
was in the primary grades (late twenties 
and early thirties), the present method was 
already in use. Perhaps we have to look 
elsewhere for an explanation, rather than 
coming to hasty conclusions. Let research 
decide whether children are reading as well 
as they did forty years ago, and accept the 
authors’ challenge that many children are 
not reading as well as they can or should. 

Second, “the cure.” Can systematic phon- 
ics solve the problem? Again, the authors 
say yes. They reanalyze the publications 
on phonics vs. look-and-say, and conclude 
that although past research studies are too 
limited and lack scientific rigor, “in every 
one of [these research studies] the figures 
show that a greater amount of phonics re- 
sulted in higher scores on achievement tests, 
although often by small amounts.” (p. 121) 
For more convincing evidence they refer 
the reader to their chapter “Light through 
the Clouds,” where they present the “Cham- 
paign, Hay-Wingo, Carden and other. . . 
large-scale, controlled, accurately reported 
studies of thousands of children over pe- 
riods of years. [These] present overwhelm- 
ing and irrefutable evidence that a reading 
program that starts with initial systematic 
instruction in phonics produces enormously 
better results than the currently approved 
method of look-and-say plus incidental 
phonics.” (p. 123) However, this reviewer 
could find only one controlled study with a 
bibliographic reference—the Champaign, II- 
linois, Story. The other “studies” are de- 
scriptions of happy children, contented 


teachers, and proud parents in schools using 
an initial systematic phonics program where 
there are “never any nonreaders, no re- 
tarded readers, and children with IQs as 
low as 75 are regularly taught to read.” 
(p. 141) 

One may ask what kind of schools get 
such unusual results? According to the au- 
thors, they are not exceptional. In the 
Franklin Square School, for example, where 
the Carden method is used, “in 1957, in a 
third grade of 645 pupils, 80 per cent scored 
above the national norm for children of 
that grade, on the standard reading test. . . . 
Of this same group of third graders, 79.5 
per cent made IQ scores of 100 or above.” 
(p. 16) If these are not above-average chil- 
dren, then perhaps the norms of intelligence 
tests need revising. 

The above is cited not to deny the value 
of phonics; in fact, evidence from research 
and practice points to the importance of 
phonics. But that systematic phonics as the 
initial stage in reading instruction is over- 
whelmingly and irrefutably better than the 
present method has yet to be demonstrated. 
It is unfortunate that the strikingly good 
results claimed by the schools using sys- 
tematic phonics have not been subjected 
to rigorous study. They should be. It is 
my hunch that what seems to distinguish 
schools that use systematic phonics as a 
beginning reading procedure (and incident- 
ally schools that use other “minority pro- 
cedures” such as film strips and kinesthetic 
procedures) is the systematic, closed method 
that they afford to both teacher and pupil. 
In such schools reading is approached in 
a more limited way. If they produce better 
results, then we should look for more than 
the simple dichotomy: phonics vs. no phon- 
ics. 

The authors make a hard sell for phon- 
ics, but say more besides, and here is where 
their real contribution lies. They question, 
and to this reviewer quite convincingly, 
many assumptions of present reading the- 
ory: (1) Reading readiness. (2) The mean- 
ing emphasis in beginning reading. (3) The 
complex causality theory of reading dis- 
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ability. (4) The controlled vocabularies of 
modern readers and textbooks. 

Third, “their phonics system.” It seems 
difficult to follow and I question whether 
it can produce the results they claim, for 
the 5- and 6-year old. The system does not 
provide for application and transfer as 
sounds are learned. Instead, all sounds and 
phonograms—both common and rare—are 
introduced, with rules, before words are 
presented. One gets the feeling that the sys- 
tem has been used successfully with the 
intelligent reading disability case. The ex- 
cellent suggestions for remedial instruction 
—how to build rapport, the kinds of books 
to use with the child—leave no doubt that 
the authors have been successful with their 
system, but that their success stemmed from 
more than the phonics system alone. 

To conclude. This is a sophisticated, 
though polemic, book that should be read 
by all who are seriously concerned with 
the science and art of teaching reading. If 
some of the authors’ “facts” and “truths” 
are rephrased into empirically testable re- 
search problems, they will indeed have made 
an important contribution to the field. 

JEANNE S. CHALL 
College of the City of New York 


Dynamics of Behavior, by Robert S. 
Woodworth. New York, Henry Holt, 
1958. x + 403 pp. $5.00. 


This broad-gauged theory of behavior 
would be noteworthy if it were only a 
demonstration of how the intellect of Pro- 
fessor Woodworth, the doyen of American 
experimental psychologists, has been rip- 
ened by over sixty years of professional 
experience and how his vigor has been fa- 
cilitated by his dedication to his science. 
Happily, it is much more than an illustra- 
tion of how certain senior citizens can 
themselves tackle the problem of aging. 

Dynamics of Behavior is clearly not a 
revision of Woodworth’s Dynamic Psy- 
chology of 1918. A product of continuous 
and searching thought by a man who has 
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consistently held a position of leadership 
in his field, the book evolved from a course 
offered at Columbia University, changing 
almost annually, for forty years. Its final 
form was determined in part by the au- 
thor’s attempt to supplement his Experi- 
mental Psychology, revised in 1954 with 
Harold Schlosberg, and to cover the rele- 
vant literature published since then. 

The aim of the book is to provide an 
integrated theory of motivation, percep- 
tion, learning, and thinking. It is not pri- 
marily focused on unconscious drives, con- 
flicts, and adjustment problems, but it is 
explicitly animated by the conviction that 
general psychology, systematically con- 
ceived, will have immense ultimate value 
to those concerned with applications in 
mental health. One of Woodworth’s side 
achievements is that he demonstrates quite 
effectively, largely through his obiter dicta, 
that this conviction is a sound one. 

One of the major hallmarks of the ap- 
proach here is its comprehensive open- 
mindedness. This is by no means the open- 
ness of an empty mind. Rarely has a wider 
or more thoughtful command of an ex- 
tensive literature been demonstrated, and 
few writers have been able to levy so richly 
on so long or so varied an experience in 
the laboratory. Rather, it is the openness 
that results from a refusal to fall a prey to 
factionalism. One of the unfortunate sus- 
ceptibilities of psychology in this day of its 
most zestful growth has been a tendency 
to split into rival camps. Divergent schools 
of behaviorism, like their very different 
counterparts in psychoanalysis, are given 
to a degree of scholasticism about their own 
principles, and the gestaltists have inviolate 
Academies of their own. Woodworth, fa- 
miliar with them all, draws on them for 
what is useful but serenely avoids purely 
partisan squabbles. The result may lack 
some of the excitement of open intellectual 
warfare and some of the narrow but pene- 
trating accomplishment of work by a Hull 
or a Kohler. But it has a range and a com- 
prehensiveness of problem-sensitivity that 
are lacking in most relatively formal the- 
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ories. From the point of view of a student, 
whether he conceives of himself as a psy- 
chologist or simply as one interested in the 
science of human behavior, Dynamics of 
Behavior is likely to prove heuristically 
more valuable than other treatments and to 
provide a basis for assimilating other theo- 
retical works with profit without being 
lured into the blinders of factionalism. 

Pointing out that the student of behavior 
need not be a behaviorist, Woodworth re- 
tains rigorous standards of objectivity and 
a sense of evidence while eschewing the 
limitations of behaviorism. He is keenly 
concerned with the implications of intro- 
spective data and interested in the nature 
of mental processes. Alert to the pitfalls 
identified by Skinner in the employment of 
intervening variables in psychological the- 
ory, he argues cogently that such inferred 
processes are more than merely convenient. 
As knowledgeable as any experimental psy- 
chologist about the power of operationism 
in behavior research, he is also sensitive to 
the conceptual meagerness that issues from 
operational definitions too uncritically ac- 
cepted, and he searches continually for 
methods of conceptual enrichment through 
variations in research techniques and the 
correlational analysis of different operations 
providing the different experimental defini- 
tions of common concepts. 

As a consequence, one is exposed to a 
theory in which behavior is conceived as 
organismic activity interacting with the en- 
vironment and accounted for in terms of 
three classes of variables. One class has to 
do with the dimensions of the stimulus sit- 
uation (S) to which the organism is ex- 
posed. For example, speed of reaction is 
dependent on whether the stimulus is audi- 
tory or visual in character. A second class 
of variables is concerned with factors in 
the organism (O). Reaction time is also a 
function of such attributes of the respond- 
ent as his age. Finally, there are antecedent 
variables (A) or the conditions of the or- 
ganism’s personal history that have left 
their effects on him as a responding en- 
tity. As an illustration, reaction time may 


be considered in relation to the subject’s 
amount of practice in reacting rapidly to 
the stimulus. A-variables are, therefore, 
those factors in the reactional biographies 
of organisms that are responsible for many 
O-variables. An experimenter or anyone 
wishing to influence the activities of an- 
other organism often cannot get at the 
O-variables directly. He can, however, con- 
trol them to a degree by appropriate ante- 
cedent operations or identify them effec- 
tively by examining the histories of his 
subjects. 

Out of this framework emerges a theory 
focused primarily on the hows and whys 
of human activities and accomplishments. 
It is directed mainly toward the problems 
of the nature of “secondary” or experi- 
entially derived motives; the ways in which 
raw stimulus situations are “decoded” into 
information that is useful and meaningful 
in the light of the organism’s motives and 
more general environmental context; and 
the processes of utilizing past learning in 
the solving of new problems. Anyone who 
reads this book thoughtfully will not only 
learn a good deal of up-to-date psychology; 
he will also learn a good deal about how 
one can think productively about behav- 
ioral events and the puzzles that man con- 
stantly poses for himself by his own con- 
duct. 

Epwarp JosepH SHOBEN, JR. 
Teachers College, Columbia 


TV and Our School Crisis, by Charles A. 
Siepmann. New York, Dodd, Mead & 
Company, 1958. 198 pp. $3.50. 


In this readable and sometimes annoying 
little book, Charles A. Siepmann, Chair- 
man of the Department of Communication 
in Education at New York University, of- 
fers a simple premise: “We have too few 
teachers for too many students and . . 
bad as things are today, they are going to 
be worse still in the years immediately 
ahead unless we take bold, immediate steps 
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to mitigate the evils.” He believes that one 
of the major steps to be taken is expanded 
use of television “along the whole educa- 
tional front.” 

Much of the book is devoted to sum- 
marizing various studies, experiments and 
experiences with educational television in 
colleges, universities and school systems in 
the United States, England, France, and 
Canada. For the scholar the summaries pre- 
sent familiar information, the kind of thing 
which is available in various brochures, 
newsletters, reports of research studies and 
the like. It is convenient to have them 
brought together in a single source, al- 
though one must point out that Mr. Siep- 
mann’s survey is not a complete one, nor 
does he pretend that it is. Perhaps the great 
omission is an account of the armed forces’ 
work with television. It is clear, too, that 
Mr. Siepmann is unashamedly placing 
greater emphasis on those reports which 
are favorable to educational television than 
on studies and opinions which are unfavor- 
able. 

I have mixed feelings about this book. 
On the one hand, I welcome the challenge 
to use television in whatever ways we can 
to support and improve American educa- 
tion. There can be little doubt that tele- 
vision is having a considerable impact on 
education, perhaps more than any medium 
of communication since the inexpensive 
textbook. On the other hand, it should be 
said again that the reader is likely to leave 
this book with the impression that all re- 
search evidence is overwhelmingly favor- 
able to educational television, and that cri- 
tics of ETV are so naive or ill-informed as 
to be dismissed summarily. There is a chap- 
ter devoted to “answering the critics,” but 
it is treated rather like the kind of political 
handbook which is distributed at election 
time summarizing the opponent’s argument 
and then presenting the handy argument 
which can be used for destroying it. The 
arguments of critics are not treated in the 
same fashion as are the positive findings. 

The last chapter in the book is a curious 
one. After nine chapters which deal with 


various aspects of television as related to 
formal education, the author presents an 
omnium-gatherum essay on the ills of 
American education. At this late point a 
vital thesis is revealed (perhaps the primary 
one of the book), namely, that American 
education has been rotting at the core for 
some time now, quite irrespective of demo- 
graphic problems. We have lost sight of 
goals: “The whole of education has to be 
overhauled. . . .” The emergence of tele- 
vision as a practical educational medium, 
then, is not merely a solution to personnel 
problems, it is the occasion for remaking 
our basic purposes and procedures. 

In shaping the “new look” for education 
Mr. Siepmann would do many things to im- 
prove the status of the teaching profession 
and to focus attention on achieving excel- 
lence in the student. He leans toward an 
aristocratic view of who should be taught 
and what should be taught. He sees a time 
when professional teacher preparation will 
not be required. (“The administrative non- 
sense that sets up barriers to the employ- 
ment of ...a magna cum laude Bryn Mawr 
graduate, because she has not been put 
through teacher-training courses, will be a 
thing of the past.”) And he finds consid- 
erable merit in the now familiar cry for 
“massed classes” taught by “master lectur- 
ers” assisted by aides, at all levels of educa- 
tion. 

Whether you agree with Mr. Siepmann 
all of the time or half of the time in his 
evaluation of our educational ills and their 
cures, you are likely to leave the book with 
the uneasy feeling that the context in which 
educational television is finally placed is 
that of a power struggle for control of 
American education—control the medium 
at this critical early stage and control the 
whole show tomorrow. Perhaps this over- 
states the case, but there is no doubt that 
the book is a militant one which calls for 
the mustering of courage and devotion to 
achieve, through TV and like resources, “a 
golden age of education.” 

Louis ForsDALE 
Teachers College, Columbia 
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